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© A. B. MapneHKOB 

ripoBe^eH aHajiH3 npencTaBHTejien HeKOTOpbix TaxcoHOB MopcKHX 6eHTOCHbix 6ecno3BOHOHHbix. 
B ocHOBy aHajiH3a 6biJio nojioxceHO npennojioxceHHe, hto xa>xna5i rpynna xo35ieB b CHJiy CBoero ruiaHa 
CTpoeHHH h o6pa3a >xh3hh MO>xeT npenocraBHTb cbohm coxcHTeJiflM TOJibKO orpaHHHeHHoe hhcjio 
B nojiHe onpe^ejieHHbix BapHaHTOB MecTOodHTaHHH. 06ocHOBaHO BbmejieHHe 5 ochobhhx thiiob 
MHK po6HOTonoB, o6benHH5nomHX pa3JiHHHbie opraHbi h Hacra Tena opraHH3Ma xo35iHHa: 1 — 
noBepxHOCTb Tejia; 2 — y3KHe TpydnaTbie noJiocTH; 3 — xpynHbie nojiocTH, coenHHeHHbie c BHeumeH 
cpenon; 4 — nojiocTH (b tom HHCJie h nojiocTb Tejia), OTHOCHTejibHO OTrpaHHHeHHbie ot BHeumeH 
cpeflbi, h 5 — o^HOBpeMeHHO cymecTBOBaHHe napa3HTa h bo BHeumeH cpene (cpene BToporo 
nopanxa), h BHyTpH opraHH3Ma xo3iiHHa (cpene nepBoro nopiinxa). 


Eme b Hanajie XX cmneTHa Xeraep (Hegner, 1929) onpenejinji ocHOBHyio uejib 
napa3HTOJiorHH b KanecTBe caMOCTOHTejibHOH jmcuHnjiHHbi. Oh chhtuji, hto ee maBHOH 
3ananeH hbjihotch H3yneHHe xapaKTepa B3aHMooTHomeHHH nByx opraHH 3 MOB («Parasitology 
is the science or study of parasitism. Parasitims may be defined as the relation that exists 
between parasites and their hosts». — Hegner, 1929, p. 1), a He OTnejibHO B3HTbix napa3HTa 
h xo3JMHa, HCCJie^OBaHHe KOTopbix HBJineTCH npeporaTHBOH 30ojiornH hjih 6oTaHHKH. 
Co6cTBeHHO napa3HTOJiornfl nojDKHa 6biTb HaueneHa Ha H3yneHne Toro, xaKoro pona 
H3MeHeHHH B03HHKaK)T y KaXC^OrO H3 ZtByX B3aHMOneHCTByK)mHX OpraHH3MOB b npouecce 
CTaHOBJieHHH H pa3BHTHH B3aHMOOTHOHieHHH MeXCJiy HHMH. 

rio3OTee florejib (1941) nncaji no 3TOMy noBony b CBoeM KjiaccHnecKOM yne6HHKe 
«06ma5i napa3HTOJiorHH» cjienyiomee: «He roBopn yace o tom, hto c npaKTHHecKOH tohkh 
3peHHH rjiaBHbiH HHTepec b hbjichhhx napa3HTH3Ma npencTaBjmeT b 6ojibmHHCTBe cjiynaeB 
He opraHH3M (napa3HT), a cpena ero oShtuhhh (xo3hhh), ho h c TeopeTHHecKoii tohkh 
3peHHH 3TH OTHOmeHHH npe^CTaBJIHIOT 3HaHHTeJlbHbIH HHTepec. B3aHMO,aeHCTBHe Me>K,ay 
opraHH3MOM h cpe^on npno6peTaeT b 3tom cjiynae cobccm hhoh xapaKTep, neM o6biHHoe 
B3aHMO^eiiCTBHe CBoGonHoacHBymero opraHH3Ma n ero cpenbi. Othoihchha b CMbicne 
o6paTHbix OTBeTOB h peaKUHH 3^ecb He TOJibKO 3HaHHTejibHO 6ojiee cnoxcHbi, ho Hepe^KO 
h pe3KO OTjiHHHbi no CBoeii npnpone ot aHanorHHHbix npoueccoB, pa3birpbiBaiomHXC5i 
Mexcny HeopraHHHecKOH cpenon h odnTaiomHMH b Hew CBo6onHbiMH opraHH3MaMH» 
(florejib, 1941, c. 8). 

To, hto opraHH3M xo3HHHa HBJineTCH cpenoii o6nTaHHH napa3HTa (riaBjiOBCKHH, 1934), 
hh y Koro He Bbi3biBaeT comhchhh. O^HaKO xaxne hmchho cjiaKTopbi h KaK onpenejmiOT 
ycjiOBHH cymecTBOBaHHH napa3HTa b TaKOH cpene, no chx nop ocTaeTca b nocTaTOHHOH 
CTeneHH He nccjienoBaHO. B cbjbh c 3thm 6biJia npennpnHHTa nonbiTKa npoaHajiH3npoBaTb, 
KaKne «3KOJiorHHecKne hhiiih» hjih MHKpoGnoTonbi («CTauHH» hjih «6HOTonbi», comacHO 
riaBjiOBCKOMy) 3aHHMaiOT Te hjih HHbie BHnbi chmGhothhcckhx (napa3HTHHecKHx) BeCJIO- 
Horax b opraHH3Max pa3Hbix rpynn 6ecno3BOHOHHbix-xo3HeB. 

B ocHOBy npHBeneHHoro HHace aHajiH3a 6biJio nojioxceHO nonymeHHe, hto Kaxcnaa rpynna 
xo35ieB b cnjiy CBoero njiaHa CTpoeHHH h o6pa3a >kh3hh moxcct npenocTaBHTb cbohm coxchtcjihm 
TOJibKO orpaHHHeHHoe hhcjio BnojiHe onpenejieHHbix BapnaHTOB MHKpoGnoTonoB. 
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PE3YJIbTATbI H OBCY^EHHE 


HacTOHmaa pa6oTa ocHOBaHa Ha o63ope rpynn 6eHTOCHbix 6ecno3BOHOHHbix, BbiCTy- 
naioiunx b KanecTBe xcmeB chm6hothhcckhx BecjiOHornx Bejioro Mopfl. K hhm othochtch 
npe,acTaBHTejiH cjieuyioiunx TaxcoHOB: Porifera, Bryozoa, Polychaeta, Mollusca (Bivalvia), 
Crustacea, Echinodermata (Asteroida) h Tunicata (Ascidiacea). 

Ty6KH xax xo35ieBa pa3JinHHoro poua chm6hothhccxhx opraHH3MOB He MoryT 
(bhuhmo, b CHjiy OTHOCHTejibHOH npocTOTbi CBoen opraHH3auHH) npe,aocTaBHTb 6ojibuioe 
pa3HOo6pa3He «6hotohob» cbohm coxcnTejiHM. TeM He MeHee c ry6xaMH accounnpoBaHO 
3HanHTejibHoe xojinnecTBO bhuob, OTHOcaiunxca x pa3HbiM TaxcoHaM (Vader, 1984a, 
1984b; Kamaltynov e. a., 1993; Klitgaard, 1995). Oco6o xohctch OTMeTHTb pa6oTy 
KjiHTraap^a (Klitgaard, 1995), b xoTOpon aBTop nHrneT o cfiayHe 6ecn03B0H0HHbix, 
accouHHpoBaHHOH c 11 BH^aMH ^eMOcnoHrneBbix ry6ox H3 panoHa Oapepcxnx octpobob. 
Oh OTMenaeT 242 Bnua snn- h HHcfiayHbi, othochihhxch x 14 TaxcoHOMnnecxnM rpynnaM, 
Tax hjih HHane accouHHpoBaHHbix c nccjieuoBaHHbiMn BH^aMH ry6ox. Cpeun sthx rpynn 
AOMHHnpyioT Polychaeta (26% ot o6mero xojinnecTBa TaxcoHOB), Bryozoa (12.8%) h 
Nematoda (11.2 %). AHajiH3Hpya xapaxiep B3anMOOTHomeHHH ry6ox h hx accounaHTOB, 
KjiHTraapA o6paiuaeT BHHMaHne Ha to, hto 6ojibuiHHCTBo accounnpoBaHHbix bhuob 
Hcnojib3yioT ry6ox TOJibxo b xanecTBe cy6cTpaTa h jinuib ouhh bhu BbiCTynaeT b pojin 
xniijHHxa. K coxcajieHHio, hh b 3toh, hh b upyrnx pa6oTax BecjiOHorne He ynoMHHaioTCH. 

O BecjiOHornx, accounnpoBaHHbix c ry6xaMH, h3bcctho oneHb Majio, Taxxce npaxTn- 
necxn OTcyTCTByeT HHcfiopMauna, nocBHmeHHan aHajin3y xapaxTepa nx B3anMOOTHomeHnh 
c xo3HeBaMn. HHTepeceH (JiaxT, hto Jinuib oneHb orpaHnneHHoe hhcjio bhuob BecjiOHornx 
CBH3aHO c ry6xaMn (Humes, 1996), HecMOTpn Ha to, hto xonenou — chm6hohtob upyrnx 
rpynn Mopcxnx 6ecn03B0H0HHbix H3BecTHO 3HannTejibHO 6ojibme. 

B cjiynae, xorua b xanecTBe chm6hohtob ry6ox BbiCTynaioT BecjiOHorne paxn, nocjieu- 
Hne b ochobhom oxa3biBaioTCH 3XTonapa3HTaMH n jioxajin3yioTC5i jih6o Ha noBepxHOCTH 
Tejia xo3HHHa, jih6o b nojiocTHx xaHajibHoh cncTeMbi. IlouaBjiflioiuee 6ojibmnHCTBO Bec- 
jiOHornx — chm6hohtob ry6ox xapaxTepn3yiOTC5i Hpe3BbinahHO cjia6oh CTeneHbio mouh- 
^nxaunn (BbipaxceHHoh o6mhho b nacTHHHoh peuyxunn HjieHnxoB n BOOpyxceHHH njiaBa- 
TejibHbix Hor) n TpaHCC^opMaunn (JiopMbi Tejia (BbipaxceHHoh b He3HannTejibHOM 6njiaTe- 
pajibHOM hjih uopco-BeHTpajibHOM cxcaTnn npocoMbi hjih Tejia b uejiOM), hto, no-BnunMOMy, 
o6T)5iCH5ieTC5i cneuncfmxoH ycjiOBnh odnTaHHH Ha xo3HHHe. npaxTHHecxn jno6a5i nacTb Tejia 
ry6ox ( 3 a ncxjnoHeHneM, noxcajiyh, y3xnx xaHajiOB) npeucTaBJiaeT co6oh noBepxHOCTb, 
nouBepxceHHyio B03uencTBHK) Bcex ^axTopoB BHemHeh cpeubi (pnc. 1, a). TaxnM o6pa30M, 
Bee BapnaHTbi MopcjxxnornHecxnx H3MeHeHnh b pa3JinHHbix rpynnax BecjiOHornx c ry6ox 
npeucTaBjiHiOT co6oh auanTaunn, cnoco6cTByioiune 3axpenjieHnio napa3HTa Ha noBepx- 
hocth Tejia xo35inHa (pnc. 1, 6 — e ). H3BecTeH eunHCTBeHHbin cjiynah cpeun BecjiOHornx, 
accounnpoBaHHbix c ry6xaMH, xoma c{)opMa Tejia nouBepraeTca cnjibHbiM H3MeHeHHHM. 
Sponginticola uncifer Tposent, 1928, oSnTaiomaa b xaHanbHoh cncTeMe Hecxojibxnx bhuob 
ry6ox, HMeeT BbiTflHyToe nepBeo6pa3Hoe Tejio 6e3 bchxhx cjieuoB cerMeHTaunn n c npax- 
THHecxn nojiHOCTbio peuyunpoBaHHbiMn xoHeHHOCTHMH (pnc. 1, d). Kax nonaraeT CnjieH 
(Silen, 1963), noupo(5HO nepeonncaBmnh stot bhu b 60-x rr. nou nMeHeM Clionophilus 
vermicularis, 3tot pax nnTaeTca, oTpbiBan MajieHbxne xyconxn n3 ctchox xaHajiOB xo3fl- 
nHa. CncTeMaTnnecxoe nojioxceHne uaHHoro opraHn3Ma jxo cnx nop ocTaeTca HeacHbiM. 
CnjieH nojiaraeT, hto oh 6jih30x x jiaMnnnnuaM, ouHaxo Totto b CBoen CBOUxe nnuieT o 
nojioxceHHH 3Toro poua: «Affinities remain obscure» (Gotto, 1993; p. 222). 

rinTaHne nepenncjieHHbix Bbime chm6hohtob eiue cjia6o cneunajin3npOBaHO n ocymec- 
TBJiaeTCfl jih6o nyTeM noeuaHHH xyconxoB «TxaHeh» xo3HHHa, jih6o nyTeM othhthh y Hero 
xce nacTn nnmn. 

Hh3xhh ypoBeHb cneunajin3aunn B3anMOOTHomeHnh b cnM6noTHHecxoh cncTeMe 
ry6xn—BecjiOHorne, BepoHTHO, MOxceT 6biTb odbHCHeH TeM, hto ry6xn b xoue CBoen 
SBOJHOunn He uocTnrjin ypoBHH TxaHeBoh opraHH3auHH. 

MuiaHxn xax xo3aeBa cnMGnoTnnecxnx BecjiOHornx, 6yayHn sbojhouhohho ropa3UO 
6ojiee npouBHHyTbi, Hexcejin ry6xn, H3-3a OTHoenTejibHO Majioro pa3Mepa 300HU0B n 
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Phc. 1. BapnaHTbi MHKpobnoTonoB, 3aHHMaeMbix BecjioHorHMH b opraHH3Me xo35iHHa — ry6KH. 

a — cxeMa CTpoeHna ry6KH Tuna jichkoh; 6 — Asterocheres simulans; e — A. suberitis ; z — Scottocheres elongatus\ 
d — Sponginticola incifer, e — Phyllocheres petalus (no pa3HbiM aBTopaM). 

Fig. 1. Variants of microhabitats engaged by copepods in organism of spongia hosts. 

oco 6 eHHOCTeH npocTpaHCTBeHHOH opraHH3auHH kojiohhh npe^ocTaBjifliOT cbohm bccjioho- 
THM CHM 6 HOHTaM TaKXe BeCbMa OrpaHHHeHHblH Ha 6 op BapHaHTOB MHKpo 6 HOTOnOB. HHKa- 
khx jjaHHbix o Haxo^Kax 3H,ztonapa3HTHHecKHx BecjiOHornx c MiuaHOK noxa HeT. CBejjeHHH 
xce 06 3 KTonapa 3 HTax Tax^e oneHb HeMHoro (Medioni, Soyer, 1966, 1967; Ivanenko, 
Smurov, 1997). He3aBHCHMO ot Tnna kojiohhh (KopKOBaa, jjpeBOBHjjHafl hjih njiacTHHHa- 
Taa; pHC. 2, a ) mcctom xch3hh chm6hohtob mo^kct 6biTb TOJibKO ee noBepxHOCTb. Bojibrnaa 
nacTb nocjiejtHen 3ainnmeHa ot BHeiuHHx B03jjeHCTBHH njiOTHOH KyTHKyjioii, 3anacTyio 
nponHTaHHOH yrjieKHCjion H3BecTbio, hto orpaHHHHBaeT njiomajjb ynacTKOB, Ha KOTOpbix 
CHM6noHTbi HMeiOT B03M05KH0CTb Hcnojib30BaTb sjieMeHTbi Tejia xo35iHHa b KanecTBe nnutH. 
Taxxce HeacHO, kbkhm o6pa30M chmShothhcckhc BecjiOHorne H36eraiOT hjih HeHTpajiH3yiOT 
jteiiCTBHe aBHKyjiapHH, nocKOJibKy h3bcctho, hto MinaHKH MoryT ncnojib30BaTb HeKOTOpbie 
BHjtbi CBoSojtHOxcHByutHx Konenojj b KanecTBe nniun. 

Kax MHKpo6noTon noBepxHOCTb kojiohhh Tpe6yeT ot bccjiohothx onpejjejieHHbix 
npHcnoco6jieHHH k cymecTBOBaHHio b ycjiOBHax 3HaHHTejibHoro TOKa Bojjbi, KOTOpOMy 
Konenojtbi BbmyxcjjeHbi npoTHBocTOATb. TaKoro pojta npHcnoco6jieHH5i hmciot cxojjHbin 
xapaKTep y npejtCTaBHTejieH jjByx OTpajjOB Konenojj — Harpacticoida (pnc. 2, 6 , a) h 
Siphonostomatoida (pnc. 2, <?), KaK Han6ojiee nacTO accouHHpoBaHHbix c MmaHKaMH. 

Moxcho onpejtejiHTb jjBa HanpaBjieHHa b pa3BHTHH sthx npHcnoco6jieHHH. Bo-nepBbix, 
nojjBepraeTCfl MOjjncjDHKauHH c})opMa Tejia, KOTopoe ynjiomaeTca b jjopco-BeHTpajibHOM 
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PHC. 2. BapHaHTbl MHKpo6HOTOnOB, 3aHHMaeMbIX BeCJlOHOrHMH B OpraHH3Me X03flHHa — MUiaHOK. 

a — TMnbi opraHM3au,HH kojiohhh (cjieBa HanpaBo): apeBOBimHaa, KopKOBaa, njiacTHHHaTaa; 6 — Laophonte drachi 
(Harpacticoida); e — Asterocheres flustrae (Siphonostomatoida); ^ — Tegaster knoepffleri (Harpacticoida) (no pa3HbiM 

aBTOpaM). 

Fig. 2. Variants of microhabitats engaged by copepods in organism of bryozoa hosts. 

HanpaBjieHHH. llpocoMa npn 3 tom pacuinpaeTca, hto no3BOJiaeT CHM6HOHTy ruiOTHO 
npn>KHMaTbca k noBepxHOCTH kojiohhh (pnc. 2, o , e). Bo-BTopbix, nojiynaiOT 3HaHHTejibHoe 
pa3BHTHe MaKCHJuiyjibi h/hjih MaKCHjijiHnettbi, npHoSpeTaiomne bhjj 6ojibiuHX xpionbeB hjih 
K jieuiHeH, KOTopbiMH pax npoHHO 3aKpenjiaeTca Ha noBepxHOCTH kojiohhh, coxpaHaa 
B03M0>KH0CTb nepejtBnraTbca no Hen. Bee 3 to yMeHbmaeT pnex 6biTb CMbiTbiM tokom BOjjbi 
(pHC. 2, z). y CHC^OHOCTOMaTHJt, nOMHMO 3TOTO, npOHCXOflHT CneUHaJIH3aUH5I pOTOBOrO 
annapaTa. ChcJioh (potoboh KOHyc) yjyiHHaeTca h cTaHOBHTca 6ojiee tohkhm. Korjta pax 
He nnTaeTca, chcJdoh nojtomyT bhh3 h jie>KHT Bjtojib BeHTpajibHon noBepxHOCTH npocoMbi. 
Bo BpeMfl nHTaHHa chcJdoh OTrn6aeTca h pacnojiaraeTca nepneHjtHKynapHO npojtojibHon 
OCH Tejia. riO-BHJtHMOMy, OH BBOflHTCfl B TKaHH 300HJta, 3a CHeT KOTOpOrO H npOHCXOJtHT 
nHTaHHe napa3HTa. 

TaKHM o6pa30M, b paccMaTpnBaeMOH napa3HTO-xo3aHHHOH cncTeMe OTHomeHna 6ojiee 
cneitHajiH3HpOBaHHbie, Hexcejin b cncTeMe ry6KH—BecjiOHorne. 06 otom cBHtteTejibCTByiOT 
npeo6pa30BaHne c})opMbi Tejia h cneuHajiH3aitHa poTOBoro annapaTa. IlocjiejtHaa, b cboio 
onepejib, MOxceT 6biTb OTpaxceHneM B03HHKH0BeHna MeTaGojinnecKon 3aBHCHM0CTH napa- 
3HTa OT X03MHHa. 

MHorouteTHHKOBbie nepBH KaK xo3aeBa CHMGnoTHnecKHX BecjiOHornx npejjo- 
CTaBjiaiOT nocjiejtHHM 3HannTejibH0 6ojiee ihhpokhh cneKTp pa3HOo6pa3Hbix BapnaHTOB 
cpejtbi o6nTaHna (cpejjbi nepBoro nopajtKa), neM BbiuiepaccMOTpeHHbie rpynnbi. 3to 
o6T>acHaeTca uejibiM KOMnjieKcoM npHHHH: cjio>KHbiM h jjocTaTOHHO pa3HOo6pa3HbiM 
CTpoeHneM xo3aeB, pa3jiHHH^MH b ycjiOBnax cymecTBOBaHHA h, cjiejiOBaTejibHO, pa3JiHHH- 
5IMH B o6pa3e )KH3HH. BoJIbUJOe KOJIHHeCTBO npOH3BO,H,HMbIX X03AHH0M npojtyKTOB (Hanpn- 
Mep, cjih3h), OTHOCHTejibHaa MarKOCTb h MexaHnnecKaa npoHHitaeMOCTb hx noKpoBOB, t. e. 
jtocTynHOCTb Been noBepxHOCTH Tejia xo3anHa, HecneunajiH3HpoBaHHbiH HMMyHHTeT (To- 
pbiuiHHa, Hara, 1997) — Bee 3to, BMecTe B3aToe, o6ycjiOBHjio noflBjieHne 6ojibmoro 
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PHC. 3. BapHaHTbl MHKpobHOTOIIOB, 3aHHMaeMbIX BeCJIOHOrHMH B OpraHH3Me X035ICB — MHOromeTHH- 

KOBblX HepBeH. 

Xo3HeBa: npe.acTaBHTe.JiH 3KojiorHHecKOH rpynnbi Errantia: A — Harmathoe sp., B — Nereis sp.; npeacTaBHTeab 
3KojiorHHecKOH rpynnbi Sedentaria: B — Terebellides stroemi. riapa3HTHHecKHe BecjioHorne: 1 — Herpyllobius arcticus\ 
2 — Selioides spp.; 3 — Melinnacheres spp.; 4 — Aphanodomus terebellidis\ 5 — Nereicola ovatiis ; 6 — Haemocera danae : 
a — jiHHHHOHHaa 3Haonapa3HTHHecKaa CTaann, 6 — B3pocaaa cBoboaHoxHBymaa njiaHKTOHHaa cTaann; 3K — 3kto- 

COMa, 3H — 3H^OCOMa (no pa3HbIM aBTOpaM). 

Fig. 3. Variants of microhabitats engaged by copepods in organism of polychaete hosts. 


pa3H006pa3Hfl ({)OpM, aCCOUHHpOBaHHbIX C MHOrOmeTHHKOBbIMH HepB^MH. Cpe^H 3THX 
Konenojj HaGjuojtaiOTCfl npaKTHHecKH Bee BapnaHTbi OTHOineHHH c xo3«eBaMH: ot cjia6o 
cneitHajiH3HpoBaHHbix, BepoaTHO KOMMeHcanbHbix, 4)opM, xcHBymHX b Tpy6xax hjih Ha 
noBepxHOCTH Tejia cbohx xo35ieB, ao oneHb xoporno ajtanTHpoBaHHbix 3kto- h 3Hjtonapa- 
3htob (O’Reilly, 1991, 1995). ripn stom nepBbie xapaKTepH3yiOTC5t AOCTaTOHHO He3HaHH- 

TejlbHblMH MO^H^HKaitHOHHblMH H3MeHeHHHMH H B o6l!teM COXpaHJHOT HCXOflHblH nJiaH 
CTpoeHna (pnc. 3, 2). 3Hflonapa3HTbi xce b nctaaBjnnomeM 6ojibiHHHCTBe cjiynaeB CHjibHO 
TpaHc^opMnpoBaHbi h o6Hapy>KHBaK)T TeH^eHUHio He TOJibKO k yTpaTe BHeuiHeH cerMeH- 
TaitHH Tejia h KOHeHHocTen, ho h k pejtyxuHH b toh hjih hhoh CTeneHH HexoTopbix chctcm 
BHyTpeHHHX opraHOB (pnc. 3, 4 , 6 ). HecKOJibKO oco6h5ikom ctoat Tax Ha3biBaeMbie 
Me3onapa3HTbi — napa3HTbi, y KOTopbix Tejio MopcfiojiorHHecKH h cfiyHKUHOHajibHo nojt- 
pa3jtejieH0 Ha jtBe nacTH, Haxojtflmnecfl b jtByx pa3Hbix cpejjax. 3HjtocoMa pacnojiaraeTca 
BHyTpn Tejia xo3^HHa, o6biHHO b uejiOMHHecKOH nojiocTH, h BbinojiHaeT, b nepByio onepejtb, 
Tpo4)HHeCKyiO (|)yHKUHK). 3KT0C0Ma HaXOAHTCa BO BHeuiHeH cpejte. OHa o6bIHHO COJtepXCHT 
nojiOBOH annapaT, h h3 Hee ocymecTBjiaeTCfl BbiBOjt nojiOBbix npojtyKTOB (pnc. 3, 7). 
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npH HacToameM 3H,aonapa3HTH3Me (pHC. 3, 4) y xonenojt Hapa^y c yTpaTOH cJjyHxun- 
OHajibHO 6ecnojie3Hbix MopcJxxriornHecxnx h aHaTOMHHecxnx CTpyxTyp ocTaiomneai nacTO 
Kap^HHajibHO MeHHioT CBoe (J)yHKUHOHajibHoe Ha3HaneHne. HHOcaa 3 thm jjejio He orpaHH- 
HHBaeTCfl: HaH6ojiee cneunajiH3npoBaHHbie napa3HTbi MoryT npHo6peTaTb h npHHunnnajib- 
ho HOBbie CTpyKTypbi. O^hoh H3 BaxcHeHuiHx npHHHH no,ao6Horo po^a npeo6pa30BaHHH 
CTaHOBHTca, Ha moh B3nnm, xopeHHaa CMeHa xapaKTepa nmim h cnoco6a nnTaHmi. 
BejiHKOJienHbiw npHMep, HJunocTpnpyiomHH sto npejmojioxceHne, Mbi HaOjuojtaeM y 
Aphanodomus terebellidis, y KOToporo BBHjiy nojiHOH pejtyxunn xnmeHHHxa (Bresciani, 
Lutzen, 1966) nocTynjieHHe nHTaTejibHbix BemecTB, Bepo^THO, ocymecTBjmeTCfl nepe3 
KyTHKyjiy. 

Mojijiiockh oneHb Heo^Hopo^Hbi xax no CTpoeHHio, Tax h no o6pa3y xch3hh. 
B xanecTBe xo3«eB jyia CHM6HOTHHecKnx paxoB, b tom nncjie BecjiOHornx, BbiCTynaioT 
npe^CTaBHTejin npaxTnnecxH Bcex TaxcoHOB Bbicoxoro paHra stoto Tnna. Mbi MOxceM cpa3y 
xce BbwejiHTb flBe ocHOBHbie MopcJjojiornHecxne rpynnbi, onpe^ejiaeMbie ocoOeHHOCTAMH 
opraHH3auHH mojijhocxob xax xo35ieB CHM6noTHHecxnx BecjiOHornx. 

B nepByio rpynny nona^aiOT TaxcoHbi, npejtCTaBHTejin xoTopbix xapaxTepn3yiOTCH 
HajiHHneM b 3HaHHTejibHon CTeneHH pe^yunpoBaHHOH paxoBHHbi, t. e. He hmciot MexaHH- 
necxoro 6apbepa h uiHpoxo OTxpbiTbi jyia HHBa3HH. 3to a5cojnoTHoe 6ojibuiHHCTBO 
rojiOBOHornx (Cephalopoda), OecnaHunpHbie mojijhocxh (Aplacophora) h rojioxcaOepHbie 
MOJijiiocxH (Nudibranchia). 

Ha xcaOpax, b MaHTnimon nojiocTH, anuax h Ha xoxce rojiOBOHornx napa3HTHpyiOT 
npe^CTaBHTejiH 3 pojjOB noHTH He TpaHccf)opMHpoBaHHbix jinxoMOJibrn^. Y npe^CTaBHTejien 
6ecnaHUHpHbix mojijhocxob Ha xcaOpax HanjjeHa b jjocTaTOHHOH CTeneHH cneunajiH3npo- 
BaHHaa xonenojja Neomenicola gibber (ABjjeeB, ABjieeB, 1991), Taxxce OTHOCflinaacfl x 
jiHxoMOJibTHjxaM . C rojioxca6epHbix onncaHbi HeMHoroHHCJieHHbie npejtCTaBHTejin Hecxojib- 
XHX BHflOB JlHXOMOJlbrHJt H JJHCXOBHJJHO CnJHOCHyTbIX 3XTOnapa3HTHHeCXHX CH(})OHOCTOM- 
Hbix apTpoTponm, nocejnnomHXCfl Ha noxpoBax, cpejjn nanHjui, unpp, xca6p h b reHHTajib- 
hoh nojiocTH (Humes, Stock, 1973; Gotto, 1993). He3HaHHTejibHoe xojinnecTBO cnjibHO 
TpaHC(|)opMHpoBaHHbix npejiCTaBHTejien noeunjiocTOMaTHflHoro ceMencTBa Splanchnotrop- 
hidae Norman et Scott, 1906 nepexojjHT x 3H,aonapa3HTH3My, b tom HHCJie h b rojioxca- 
GepHbix MOJiJiiocxax, nocejiaacb npn stom b nojiocTH Tejia xo35ieB (Laubier, 1964; Gotto, 
1979; Ho, 1981). 

Bo BTopyio rpynny nona^aiOT >KHBOTHbie-xo35ieBa c xopomo pa3BHTOH paxoBHHon. 
HanOojiee oObiHHbi cjiynan CHM6no3a c xonenojjaMH cpejm ^BycTBopnaTbix (Bivalvia) h 
O pioxoHorHx (Gastropoda) mojijhocxob, peace BCTpenaioTCfl BecjiOHorne, napa3HTHpyiomHe 
Ha xHTOHax (Polyplacophora). Hajinnwe y npejtCTaBHTejien 3 thx rpynn xopomo pa3BHTon 
paxoBHHbi HJIH CHJIbHO CXJiepOTH3HpOBaHHbIX nOXpOBOB, a y OojIblHHHCTBa J^ByCTBOpnaTblX 
h cnocoOHOCTH x axTHBHOH (JjHjibTpauHH 3HaHHTejibHbix o6i>eMOB BOj^bi onpejjejiHjio 
CTpaTenno pa3BHTHa onpejjejieHHbix BapnaHTOB cHMOnoTHHecxnx OTHOiueHHH. Konenojtbi, 
Oyaynn He b coctoahhh npeoaojieTb ecTecTBeHHbin MexaHHHecxnn 6apbep (paxoBHHy 
xo3«HHa) HanpaMyio, BbmyacaeHbi ncnojib30BaTb OHeHb orpaHHneHHoe xojiHHecTBO o6xoa- 
Hbix BapnaHTOB npoHHXHOBeHHH noa Taxyio 3amHTy. Ohh MoryT xoHTaxTnpoBaTb c 
MarxHMH noxpoBaMH xo3»HHa TOjibxo Toraa, xoraa mojijhocx jih6o npnoTxpbiBaeT paxo¬ 
BHHy, jih6o aBnaceTOi, jih6o axTHBHO (})HjibTpyeT. TaxHM o6pa30M, napa3HT nonaaaeT b 
M aHTHHHyio nojiocTb ^BycTBopnaTbix mojijhocxob (pnc. 4, e, ac, i) jih6o b poTOByio nojiocTb 
OpioxoHornx mojijhocxob (pnc. 4, d), rae b nojtaBjnnomeM OoabiunHCTBe cjiynaeB n 
OCTaeTCH. EoJIbHIHHCTBO BHaOB aCCOUHHpOBaHHbIX XOnenOJt, oOHTaiOmHX B MaHTHHHOH 
nojiocTH ^BycTBopnaTbix mojijhocxob, He npeTepneBaioT MopcjjoaornHecxnx H3MeHeHnn no 
CpaBHeHHK) CO CBOGo^HOXCHBymHMH BHJ^aMH (pnc. 4, JK, 3). 

Cjie^yioutHM 3TanoB CTaHOBjieHna cnMGnoTHHecxnx OTHomeHnn mojijhocxob h Becjio- 
Hornx HBjiaeTCH nonbiTxa nepexojta nocjiejmnx x 3H^onapa3HTH3My. OjtHaxo 3tot nyTb He 
nojiyunji mnpoxoro pacnpocTpaHeHna, nojtTBep^KjjeHneM neMy cjiyxcnT tot c})axT, hto H3 
6ojiee neM 200 H3BecTHbix bh^ob xonenojt, accounnpoBaHHbix c MOJUiiocxaMH, TOJibxo 
oxojio 40 moxcho OTHecTH x 3H^onapa3HTaM (internal parasites — Ho, Thatcher, 1989). 
EojibmHHCTBO 3H,aonapa3HTOB He n^eT ^ajibme npoHHXHOBeHna b xcaOepHbie jienecTxn, b 
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PHC. 4. BapHaHTbl MHKpo6HOTOnOB, 3aHHMaeMbIX BeCJIOHOrHMH B OpraHH3Me X03flHHa — MOJIJIKDCKa. 

a, 6 — cxeMbi CTpoeHHfl 6pioxoHororo h ABycTBopnaToro mojuiiockob cootbctctbchho; g — Ozmana haemophila\ ^ — 
Philloblenna tumida; d — Parapanaietis tegulae; e — Axinophilus thyasirae; otc — Myicola metisiensis\ 3 — Ostrincola 
patagonianis\ u — Mytilicola fimbriatus (no pa3HbiM aBTopaM). 

Fig. 4. Variants of microhabitats engaged by copepods in organism of mollusc hosts. 


xojje nero npeTepneBaiOT He3HaHHTejibHbie pejtyxuHOHHyio MOjmc|)HxauHK) h TpaHccJiopMa- 
UHK) (J)opMbi Tejia (pwc. 4, e, >k). OneHb orpaHHHeHHoe hhcjio bhjjob xonenojj HjtyT jjajibme 
no nym CTaHOBjieHHfl 3Hjjonapa3HTH3Ma. Ojihh bhjj — Mytilicola fimbriatus (pnc. 4, u) 
nepexoztHT k cymecTBOBaHHio b KHiueHHHKe CBoero jtBycTBopnaToro xo3HHHa Area decussata 
(Humes, Ho, 1970) n cooTBeTCTBeHHO ropa3jjo cnjibHee cneunajiH3HpoBaH, HexcejiH ero 
pojtCTBeHHHKH H3 xcaSepHbix jienecTKOB. flpyron bhji — Ozmana haemophila (pnc. 4, e) 
onncaH xax napa3HT reMOuejia npecHOBOjmoro SpioxoHororo Mojunocxa Pomacea maculata 
(Ho, Thatcher, 1989). TpaHccfjopMauHa cJiopMbi Tejia xota h HMeeT MecTO b stom cjiynae, 
ojmaxo Mano OTjiHHaeTCfl ot TaxoBOH y xonenojt — napa3HTOB xcaOepHbix hhtch 6pioxo- 
Hornx (pnc. 4, x). H HaxoHeu, caMbiM TpaHccJ)opMHpoBaHHbiM oxa3biBaeTca Axinophilus 
thyasirae (pnc. 4, e) H3 njiacTHHHaTOxcaSepHbix mojijiiocxob Thyasira flexuosa h T. sarsi 
(Bresciani, Ockelmann, 1966). 3tot napa3HT oSmaeT b MaHTHHHoii nojiocTH xo3HHHa, 
norpy3HB napy nepejmnx poroBH^Hbix npnjjaTxoB b TxaHH nepejmero Mycxyjia-3aMbixaTejia. 

Ha xwTOHax onncaHbi Han6ojiee cneunajiH3HpoBaHHbie napa3HTbi H3 ceM. Chitonophi- 
lidae (ABjjeeB, CnpeHxo, 1991; Nagasawa e. a., 1991). 3xT0C0Ma sthx napa3HTOB jiokht 
b xca6epHon 6opo3jte xo35iHHa, a 3HjtocoMa — b nonocTH Tejia hjih b MaHTnn Mojunocxa 
(no jtaHHbiM AB^eeBa n CnpeHxo, 1991) n b oxojioxnmeHHOM xpoBHHOM CHHyce (no 
jtaHHbiM Nagasawa e. a., 1991). no Been bhjihmocth, ohm peajiH3yiOT npaxTHHecxn tot xce 
BapnaHT B3anMOOTHomeHHH c xo3ahhom, hto HMeeT MecTO y xepnnjuioOHHfl. 

TaxHM o6pa30M, ocHOBHbiMH MHxpoOnoTonaMH, npe/tocTaBjiaeMbiMH MOJunocxaMH 
xoneno^aM, abjohotoi b nepByio onepejib xcaOpbi hjih MaHTHHHaa nojiocTb (xca 6 epHaa 
6opo3jta jiopnxaT), h jinmb 3aTeM ocTajibHaa noBepxHOCTb Tejia, noHTH He npnBjiexaiomafl 
BHHMaHHH noTeHunajibHbix chm6hohtob. HecMOTpa Ha xaxcymyiocfl OTxpbiTOCTb juia 
HHBa3HH npejtCTaBHTejien nepBOH rpynnbi, chmShothhccxhc OTHOiueHHfl c xonenojjaMH 
hmh peajiH3yiOTCH jtocTaTOHHO pejtxo. B nojtaBjiHiomeM OojibiuHHCTBe cjiynaeB sth otho- 
meHHH coxpaHHiOT npn3Haxn caMbix npnMHTHBHbix cjiopM CHM6no3a. BepoaTHO, npaxTH- 
necxH nojrnoe OTcyTCTBne cneuHajiH3npoBaHHbix 3Hjtonapa3HTOB moxcho 06 'bHCHHTb cnjib- 
hoh pejtyxunen nonocTH Tejia y xo3aeB. 3H,aonapa3HTHHecxHe BecjiOHorne npejtnoHHTaiOT 
3aHHMaTb HMeHHO 3TOT rOCTaJIbHblH 6 HOTOn B Tejie X035IHHa. 

Hhcjio bhjjob 3XTonapa3HTOB y mojijiiocxob 3HaHHTejibHO MeHbme, neM y nojinxeT. 
npHHHH TOMy MOxceT 6biTb Hecxojibxo. Ojmaxo Bee Bbicxa3aHHbie HHxce npejmojioxceHHfl 
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Tpe6yioT cepbe3H0H npOBepKH. rojiOBOHorne, BepoaTHO, cnoco6Hbi onnmaTb noBepxHOCTb 
CBoero Tejia mynajibuaMH, hto ocBoOoxmaeT hx ot yxce ycneBiiinx ocecTb chm6hohtob h 
B HCTOpHHeCKOM njiaHe nOMeiliaJlO CTaHOBJieHHIO 6J1H3KHX OTHOllieHHH C BeCJlOHOTHMH. 
BecnaHunpHbie mojijiiockh BejjyT 3apbiBaiomHHC5i o6pa3 >kh3hh, hto caMO no ce6e 
npen^TCTByeT bo3moxchocth xoHTaxTa c HHBa3HOHHbiMH njiaBaiomnMH cTa^HflMH Kone- 
noA. TojioxcaSepHbie mojijiiockh hmciot BejiHKOJienHyio 3amnTy b BHjje CTpeKaTejibHbix 
xancyji rrmponjiOB h co6cTBeHHbix tokchhob, hto moxcct o6ecnenHBaTb hm 3amHTy ot 
nOTeHUHajlbHblX napa3HTOB. XHTOHbl CO CnHHHOH CTOpOHbl nOHTH nOJIHOCTbK) npHKpbITbl 
njiacTHHaMH paxoBHHbi, a He3amnmeHHbie ynacTKH noBepxHOCTH Tejia noKpbiTbi rhothoh 
KyTHKyjiOH. EpioiuHaa xce noBepxHOCTb xhtohob Toxce Majio^ocTynHa juia noTeHunajib- 
Hbix napa3HTOB H3-3a njiOTHoro npnjieraHHfl k cyOcTpaTy. rio-BH^HMOMy, TOJibKo xca6ep- 
Haa 6opo3jja b HexoTopbie MOMeHTbi ocTaeTca He3amHmeHHOH h nojjBepraeTCfl 3apa- 
XCeHHK). 

B uejiOM ^ocTaTOHHO hh3khh ypOBeHb cneunajiH3auHH chm6hothhcckhx KonenoA, 
CB^3aHHbIX C MOJlJUOCKaMH, MOXCHO oS^CHHTb CJiejjyiOmeH npHHHHOH. 06HTaHHe B 
OTHOCHTejibHO 3aMKHyTOH nojiocTH c xopomen aopaunen, h36mtkom nHmeBbix nacTHU hjih 
CJIH 3H X03^HHa B COHCTaHHH C B03M0XCH0CTbK) OeCnpenflTCTBeHHO BblBO^HTb nOTOMCTBO BO 
BHeniHioK) cpejiy, no-BH^HMOMy, no3BOJiaeT cHM6HOHTaM coxpamiTb jjocTaTOHHO 6ojibinoe 
KOJIHHeCTBO apXaHHHbIX npH3HaKOB. CKa3aHHOe OTHOCHTC5I He TOJlbKO K MOpCjlOJIOrHH 
paxoB, ho h k xapaKTepy hx OTHOllieHHH c xo35ieBaMH. EIocto^hctbo oxpyxcaiomeH cpejjbi 
h H36biTOHHan o6ecneneHHocTb nnmeBbiMH pecypcaMH He CTHMyjinpyioT chm6hohtob k 
yniySjieHHK) B3aHMOOTHOHieHHH C MOJlJUOCKaMH. 

PaKOo6pa3Hbie xa k xo3aeBa chmGhothhcckhx BecjiOHornx npejjocTaBjiaioT hm 
BnojiHe npe^CKasyeMbie BapnaHTbi MecTOoOnTaHHH. riocKOJibKy bca noBepxHOCTb Tejia 
paKOo6pa3Hbix noKpbiTa b pa3JiHHHOH CTeneHH pa3BHToii xyTHxyjiOH, to jierKO onpejiejiHTb 
ycjiOBHH h MecTa Ha Tejie xo35ieB, noflxojjflmHe ana nocejieHHfl napa3HTOB. B nepByio 
onepe^b oto pa3JiHHHoro pojja nojiocTH, cooOmaiomHecfl c BHeuiHen cpejjon. K Taxoro 
po^a MHKpoSnoTonaM othocatca xcaOepHaa nojiocTb (pnc. 5, 6 ) h nojiocTb MapcynnajibHbix 
cyMox (pnc. 5, a ), xoTopbie oxxynHpyeT nojjaBjmiomee 6ojibuiHHCTBO napa3HTHHecxHX 
BecjiOHornx c paxoo6pa3Hbix. BTopbiM MHKpoGnoTonoM no nacTOTe BCTpenaeMOCTH TaM 
BeCJIOHOTHX 5IBJI5IIOTC5I COHJieHeHHfl COCejJHHX COMHTOB Tejia H HJieHHKOB KOHeHHOCTeH 
Mexcjiy co6oh h MecTa xpenjieHHa KOHeHHOCTeH x Tejiy, t. e. Te ynacTKH noxpoBOB, 
me xyTHxyjia HaHMeHee cxjiepoTH3HpoBaHa (pnc. 5, e , e). HaxoHeu, npaxTHnecxH Ha 
jho6om ynacTxe noBepxHOCTH Tejia mh3ha BCTpenaiOTca npejiCTaBHTejin pojia Aspidoecia 
(pnc. 5, d). 

JlK)6onbITeH TOT (f)aKT, HTO H3 5 OTpflflOB BeCJIOHOTHX, B COCTaBe KOTOpbIX H3BeCTHbI 
chm6hohtm 6ecno3BOHOHHbix, x napa3HTHpoBaHHio Ha paxoo6pa3Hbix nepexojiflT npejjcTa- 
BHTejiH ojjhoto OTpajja — Siphonostomatoida. Cpejm hjichob nocjiejmero TOJibxo ceMen- 
ctbo Nicothoidae uejmxoM nepeujjio x napa3HTHpoBaHHio Ha pa3JiHHHbix rpynnax paxo- 
o6pa3Hbix. K HacToameMy MOMeHTy b oto ceMencTBo BXjnoHaiOT 110 bhjiob, OTHOcamHxcfl 
x 20po^aM (Boxshall, Defaye, 1995). H 3 hhx 76 bhaob othocatca k pojjy Sphaeronella , 
cpejm KOTOpbix 42 BHjia napa3HTHpyioT b MapcynnyMe OoxonjiaBOB. 

B xanecTBe xo3aeB npejjCTaBHTejm ototo ceMencTBa Hcnojib3yiOT cjiejjyiomHe rpynnbi 
paxoo6pa3Hbix: Amphipoda, Decapoda, Isopoda, Mysidacea, Cumacea, Leptostraca, Ta- 
naidacea, Ostracoda. Bojiee 40 % bhjjob CHM6noTHHecxHx BecjiOHornx npHxo^HTca Ha 
OoxonjiaBOB, 18 % — Ha paxyuixoBbix paxoB h 15 % — Ha jjecflTHHorax, Toma xax cpejjn 
ocTajibHbix rpynn xo3aeB otot noxa3aTejib jjocTnraeT b jiynineM cjiynae 12 %, xax 
HanpHMep y Isopoda h Cumacea (Boxshall, Lincoln, 1983). 

CneuHcfmxa o6nTaHH5i b cxo^Hbix no ycjiOBHAM cymecTBOBaHHfl MapcynnajibHbix 
cyMxax h xcaOepHbix nojiocT5ix Hajioxcnjia onpejiejieHHbiH OTnenaTOx Ha MOpcjiojiorHio h 
Ohojiothio napa3HTOB. Pa3Mepbi B3pocjibix caMOK xcecTxo orpaHHHeHbi oO^eMOM nojiocTH. 
npe^cTaBHTejiH Bcex po^OB TpaHc^opMnpoBaHbi cxojiHbiM o6pa30M: ohh hmciot 6ojiee 
hjih MeHee uiapoo6pa3Hyio (JiopMy Tejia h npaxTHnecxH pe^yunpoBaHHbie kohchhocth 
(penb HjjeT HcxjiioHHTejibHO o caMxax, nocxojibxy caMUbi xapjmxoBbie h BH^OH3MeHeHbi 
3HaHHTejibHO cjia6ee h b hhom HanpaBjieHHH). Bojiee hjih MeHee ojjHHaxoBO ocymecTBjia- 
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Phc. 5. BapwaHTbi MHKpobnoTonoB, 3aHMMaeMbix BecjioHorHMH b opraHM3Me xo3HHHa — paxo- 

o6pa3Horo. 

a — Sphaeronella sp.; 6 — Choniostoma sp.; e — Choniorhiza enaulus b uhctc Ha aop3zuibHOH noBepxHOCTH Tejia 
xo3HHHa — paBHOHororo paxa poaa Dendromunna\ ^ — Diexanthema apoda , npHKpenJieHHaa k nepeonoay xo3HHHa — 
paBHOHororo paxa Bathybadistes spinosissima, noKa3aHbi 4 poTOBbix OTpocTKa (oral rootlets) BHyTpH kohchhocth 
xo3HHHa; d — Aspidoecia normanni Ha noBepxHOCTH Tejia xo3HHHa — MH3H/tbi poaa Erythrops (caMKH napa3HTa c 
HHueBbiMH MeuiKaMH yKa3aHbi cTpejiKaMH) (no: Boxshall, Lincoln, 1983; Boxshall, Harrison, 1988; Hansen, 1897, 

C H3MeHeHHHMH). 

Fig. 5. Variants of microhabitats engaged by copepods in organism of crustacean hosts. 


eTCfl cneuHantnauHfl KOMruieicca poTOBbix opraHOB, o6pa3yiomHX no;to6He npHCOCKH co 
CTHjieTOBHflHbiMH MamtHGynaMH h npHcnoco6jieHHbix k nHTaHHio xch^koh nHmew nyTeM 
npoKajibiBaHHa noxpoBOB xo3$iHHa. O^Haxo cymecTByeT h flpyraa TOHKa 3peHHa Ha nHTaHHe 
napa3HTOB MapcynnajibHbix cyMOK. Flo mhchhio Totto (Gotto, 1979), oho ocymecTBjHjeTca 
3a cneT anu xo3flHHa, hto, Ha moh Bannaa, He cooTBeTCTByeT THny opraHH3auHH poTOBoro 
annapaTa. jlhueBbie MeuiKH oGHTaTejieii h MapcynnajibHbix cyMOK, h xca6epHbix nojiocTew 
jiexcaT cbo6oaho b nojiocTH, 3aHHMaeMOH napa3HTOM. 3;tecb xce H3 ahu BbiBOitflTCfl 
Koneno^HTHbie CTa^HH. 

BMecTe c caMxoft b MapcynnyMe oGmhho Haxo^Tca oahh caMeu, Hecxojibxo (jx o 11) 
HHueBbix MeuiKOB, 6 jih3khx no pa3MepaM k anuaM xo3flHHa h cojtepxcamnx ah ua, 
Haxoflflmneca Ha pa3Hbix CTaanax 3pejiocTH, h HecKOJibKO BbuiynHBiHHxcfl jihhhhok. 
FlaToreHHoe B03;teHCTBHe xoHHOCTOMaTHjt Ha hx xo3aeB, corjiacHO Epen^opjt (Bradford, 
1975), BecbMa He3HanHTejibHO h MOXceT BbipaxcaTbca b HHrH6HpoBaHHH npouecca OBynaunn 

H/HJIH OTKJiaflKH flHU y X03HHHa. 

FIapa3HTbi npexpacHO aaanTHpoBaHbi k xcn3HeHHOMy unxjiy xo3^eB. Tax, oGnTaTejin 
MapcynnajibHbix cyMOK Bceraa 3apaxcaiOT caMOK xo3flHHa b nepnofl BbiHauiHBaHHfl ana b 
itaHHOH nonyjiflUHH. ripn 3tom, corjiacHO mohm Ha6jnoaeHHHM, HHxaxnx hhu xo3AHHa hjih 
hx ocTaTKOB b 3acejieHHOM MapcynnyMe He HaSjnoflaeTCfl. 3to noflTBepxcaaeT npeflnojio- 
xceHne, Bbicxa3aHHoe eme EoiiMaHOM h KeHnxepoM (Bowman, Kornicker, 1967) h 
XaMOHflOM (Hamond, 1973), o HHrnSnpyiomeH pojin napa3HTOB b npouecce pa3MHoaceHHfl 
xo3AHHa. Hcxoflfl H3 Toro, hto b MapcynnyMe xo3flHHa HaxojtflTCfl anua napa3HTa Ha 
pa3Hbix CTa^HHx pa3BHTHa h yxce BbuiynHBmHeca jihhhhkh, moxcho npeanojioxcHTb, hto 
napa3HTbi Hcnojib3yiOT MapcynnajibHyio h xca6epHyio nojiocTH xo3flHHa b xanecTBe 
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CBOeo6pa3HOH BblBOJJXOBOH KaMepbl. IlOATBep^KAeHHeM 3TOMy CJiyXCHT TOT (J)aKT, HTO 3a 
HCKjnoneHHeM AByx po^OB — Choniosphaera h Choniomyzon , y KOTopbix H3 flitua 
bwxoaht HaynjiHyc, y Bcex ocTajibHbix hhkotoha BbijiynjieHHe nponcxojiHT Ha CTajjHH 
nepBoro xonenojiHTa. 

OSwTaHHe Ha noBepxHOCTH Tejia xo3«HHa He nojiyHHjio pacnpocTpaHeHHfl. Ilapa3HTbi 
BCTpenaK)TC5i TOJibKO Ha flByx rpynnax xo3«eB (Isopoda h Mysidacea). Bee ohh xapaxTe- 
pH3yiOTC5I BbICOXOH CTeneHbK) CneUHajlH3aUHH He3aBHCHMO OT HX BHflOBOH npHHa^jiexcHO- 
cth h ot toto, Ha KaxoM ynacTxe Tejia xo3«eB, othochuxhxch k pa3HbiM rpynnaM, ohh 
nocejunoTca. Kax npaBHjio, ohh npHo6peTaK)T cxo^Hbie Mop(})OJiorHHecxHe h (J)h3hojio- 
THHecKHe a^anTauMH. Tejio caMOK no,apa3,aeji5ieTC5i Ha HHTeBHjjHyio, HHoma CHJibHO 
BeTB5imyK)C5i SH^ocoMy, jieacamyio b nojiocTH Tejia xo35iHHa h BbinojiH5nomyio Tpocj)HHe- 
cxyio c^yHKUHK), h Ha 6ojiee hjih MeHee oxpynnyio sxTOCOMy, xoTopaa 6epeT Ha ce6a 
reHepaTHBHyK) cJ)yHKUHio (pnc. 5, d). Ilo cbohm Mopc|)OJiorHHecxHM h 6HOJiorHHecKHM 

oco6eHHOCT5iM Taxne c|)opMbi MoryT 6biTb oTHeceHbi k rpynne Me3onapa3HTOB. OcTaeTca 
HeacHbiM Bonpoc, xaxHM o6pa30M napa3HTbi nepe)XHBaK)T nepnojibi jiHHbXH xo3«HHa, 
conpoBoxc^aeMbie cmchoh xyTHxyjibi. BnojiHe Bepo^THO, hto ohh MoryT HHrH6HpoBaTb 
3tot npouecc hjih ycneBaiOT 3aBepujHTb cboh uhkji b npoMexcyTxax Mexcjiy jiHHbxaMH 
X035IHHa. 

B xanecTBe xo3aeB BecjioHornx MoryT BbiCTynaTb Hrjioxoxcne H3 Bcex peueHTHbix 
xnaccoB: Asteroidea, Ophiuroidea, Echinoidea, Holothuroidea h Crinoidea. Ha hhx 
napa3HTHpyioT npejjCTaBHTejiH 25 pojiOB xonenoji, H3 KOTopbix 4 pojja othocatca k 
Harpacticoida, 11 — k Poecilostomatoida h lOpojiOB — k Siphonostomatoida (Humes, 
Dojiri, 1984). Ohh npejjocTaBjunoT cbohm CHM6noHTaM jiBa ochobhmx MHKpo6noTona — 
noBepxHOCTb Tejia h pa3JiHHHoro pojja nojiocTH. 

B Tex cjiynanx, xoma xo35ieBa HMeiOT jiocTaTOHHO pa3BHTbie Marxne noKpoBbi noBepx 
H3BecTKOBoro cxejieTa, ohh oGjiajjaiOT 3HanHTejibHbiM kojihucctbom 3KTonapa3HTOB. 06h- 
TaHHe Ha noBepxHOCTH Tejia hdioxoxchx Bbi3biBaeT y BecjioHornx noaBjieHHe BnojiHe 
onpe^ejieHHbix npHcnocoSjieHHH, BbipaxtaiomHXCfl o6biHHO b ycnjieHHOM pa3BHTHH Hexo- 
Topbix rojiOBHbix xoHeHHOCTen h ynjiomeHHH Tejia. 

y HexoTopbix CHC^OHOCTOMaTHA Ha6jno,aaeTC5i 6ojiee rjiy6oxaa cneuHajiH3auH5i B3aHMo- 
OTHOLUeHHH C X03AHH0M. OT^ejIbHbie BHflbl, napa3HTHpyK)mHe Ha xoxce MOpCXHX 3Be3A, 
HH^yunpyiOT o6pa30BaHne rajuioB (HanpHMep, Scottomyzon gibberum c Asterias rubens 
(pnc. 6 , a , 6). Tajuibi, Bbi3biBaeMbie napa3HTHpoBaHHeM cxoTTOMH30Ha, ccfiopMHpoBaHbi 3a 
cneT pa3pacTaHHH matxhx noxpoBOB xo3«HHa, o6pa3yiomHx CBsnaHHyio He6ojibinHM 


s 



6 

a 


Phc. 6. Scottomyzon gibberum — 3KTonapa3HT MopcxoH 3Be3/ibi Asterias rubens. 

a — caMKa Scottomyzon gibberum BeHTpajibHO h ,aop3ajibHo; 6 — cxeMaTHHecKoe H3o6paxceHHe nonepeMHoro cpe3a 
nepe3 ynacTOK noBepxHOCTH Tejia xo3HMHa c rajiJiaMM, Bbi3BaHHbiMH napa3MTaMw; m — MHKponeaHUHJiJiflpHfl, p — 
neflHumuiflpHH, s — cnwKyjia 3K30CKeTejia (no: Rottger, 1969, c M3MeHeHMHMM). 

Fig. 6. Scottomyzon gibberum — ectoparasite of Asterias rubens. 
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OTBepCTHeM C BHeiliHeH epe^OH nOJIOCTb, B XOTOpOH HaXOflHTCX O^Ha HJIH HeCKOJIbKO 
LLiapOo6pa3HbIX n0JI0B03peJIbIX CaMOK. JlHHHHOHHbie CTaflHH, CaMUbI H MOJIO^bie CaMKH 
o6HTaiOT Henocpe^CTBeHHO Ha noBepxHOCTH Tejia xo35MHa xa k TnnnHHbie 3XTonapa3HTbi 
h xapaKTepH3yiOTCH OTcyTCTBneM xaxnx-jin6o H3MeHeHHH c})opMbi Tejia (Rottger, 1969). 
MexaHH3M o6pa30BaHH5i rajuiOB noxa He nccjie^OBaH. 

B Tex cjiynaxx, xoma noxpoBbi jjocTaTOHHO xcecTxn h Majio npHcnoco6jieHbi jyix 
o6nTaHHH Ha hhx 3XTonapa3HTOB, Mbi CTajixHBaeMca c HecoMHeHHbiM npeo6jia^aHHeM 
3H^onapa3HTHnecxHx cj)opM. Kaxeaax H3 sthx rpynn b cnjiy ocoOeHHOCTeii CBoero 
MopcJ)OjiorHHecxoro h aHaTOMnnecxoro CTpoeHnx npejjocTaBjixeT xoneno,aaM pa3Hbie 
BapnaHTbi MecTooOnTaHHH. 

Tax, BecjiOHorne, accounnpoBaHHbie c ocjjnypaMH (Ophiuroidea), oxxynnpyioT noBepx- 
HocTb Tejia (pHC. 8, 6 , a), 6ypcajibHbie nojiocTH (pnc. 8, d, e) h CTHMyjmpyiOT o6pa30BaHHe 
rajuiOB b jiynax xo3xeB, xax HanpHMep Astrochordeuma appendiculosum , napa3HT Astro- 
charis gracilis (pnc. 8, e). Uejioe ceMencTBo Chordeumiidae, o6T>eflHH5iiomee npe^CTaBH- 
TeneH 6 poztoB, b nojiHOM cocTaBe nepem.no x 3H,aonapa3HTH3My Ha ocjwypax (Boxshall, 
1988). FIomhmo 3toto, TOJibxo b stom ceMencTBe Mbi BCTpenaeM rnnepnapa3HTa BecjioHO- 
rnx — MHoromeTHHxoBoro nepBx ceM. Eunicidae (pnc. 8, xc), o6HTaK>mero b BbiBOjixoBOH 
xaMepe xoneno^bi Ophioica tenuibrachia (Heegard, 1951). 

Y MopcxHx exceii BecjiOHorne napa3HTHpyioT b nnmeBo^e (npeoOjiajjaiomHH MHxpoOn- 
OTon jyix TeHnaxaHTH^, comacHO XbiOMcy h flonpn, — Humes, Dojiri, 1985) hjih b rajuiax, 
o6pa3yiomHxcx Ha BHyTpeHHeii noBepxHOCTH naHimpx. Calvocheres globulosus HH^yun- 
pyeT o6pa30BaHne B3^yTHH b CTeHxax htji Mopcxnx exceil Calveria gracilis (pnc. 7, a) 
(Hansen, 1902), b nojiocTH xoTopbix oh h o6nTaeT, a Pionodesmotes phormosomae 
HH^yunpyeT noxBJieHne rjiyOoxnx BnxHHBaHHH noxpoBOB Phormosoma uranus (pnc. 7, 6). 
OTjiHHne Taxnx rajuiOB ot rajuiOB, HHjjyunpyeMbix cxottomh30hom, coctoht b tom, hto b 
cocTaB CTeHOx rajuia axTHBHO BxjnonaeTCx H3BecTX0BbiH cxeneT xo35MHa. JXnx 3H^onapa- 
3htob oObiHHa TeHjieHUHx x 3HaHHTejibHOH TpaHeejjopMauHH (J)opMbi Tena, Bbipaxcaiomaxcx 
oObiHHo b yTpaTe cerMeHTaunn b toh hjih hhoh CTeneHH, b npaxTHnecxH nojiHoii pejiyxuHH 
XOHeHHOCTeH H B pa3BHTHH HeXOTOpbIX M0pc})0J10rHHeCXHX ajjanTaUHH, OTHeCeHHbIX 
A. B. HBaHOBbiM (1937) x xaTeropnn HOBoo6pa30BaHHH. 

Bonee pa3HOo6pa3Hbie BapnaHTbi MnxpoOnoTonoB b Tene xo35MHa Mbi BCTpenaeM y 
Holothuroidea. 

HanOojibLuee xojiHHecTBo bhjjob, npeacTaBjixiomHx pa3Hbie TaxcoHbi BecnoHorax, npn 
oneHb BbicoxHx 3HaneHH5ix 3apaxceHH0CTH xo3xeB o6HTaeT Henocpe^CTBeHHO Ha noBepx- 
hocth Tejia rojioTypHH. XapaxTepHoii ocoOeHHocTbio Taxnx napa3HTOB xBJixeTex H3MeHe- 
HHe (JiopMbi Tejia, oObiHHo Bbipaxcaiomeecx b aopco-BeHTpajibHOM ynnomeHHH h npeoOpa- 
30BaHHH nnaBaTejibHbix XOHeHHOCTeH b xoHeHHOCTH noji3aTejibHoro THna (pnc. 9, 6). 
3HanHTejibHoe xojiHHecTBo bhjjob BecjiOHornx ocbohjih b xanecTBe MnxpoOnoTona nonocTb 
Tejia rojioTypHH. BojibmHHCTBo bhjjob coxpamnoT npaxTHnecxn He H3MeHeHHbie (JiopMy 
Tejia H XOHeHHOCTH (pHC. 9, 2). 3t0, Ha MOH B3rjIX,a, MOXCHO oOTXCHHTb HeXOTOpbIM 
«cxojictbom» ycjiOBHH cymecTBOBaHnx HeOojibiiiHX no pa3Mepy opraHH3MOB bo BHeuiHen 
cpe^e h b oOmnpHOH nojiocTH Tena xpynHbix rojioTypnn. Homhmo stoto, jxm Taxnx 
napa3HTOB oObiHHbiM xBJixeTex ncnojib30BaHne CBoero MecTOoOnTaHnx n b xanecTBe 
CBoeo6pa3Hon BbiBo^xoBon xaMepbi, rae nponcxoAHT pa3BHTne n pocT jihhhhox jio CTa^nn, 
Ha xoTopbix ocymecTBjixeTCfl pacceneHne napa3HTa. npoHHXHOBeHne HexoTOpbix bhjjob 
napa3HTOB b nojiocTb Tena MoxceT nponcxoAHTb nyTeM npoOojieHHx ctchxh nnmeBapn- 
TejibHoro TpaxTa. Tax, HanpHMep, Allantogynus tubulosa, xoTopbin oOmhho jioxajiH30BaH 
b nepe^Hen nacTH nojiocTH Tena CBoero xo3XHHa — rojiOTypnn Holothuria tubulosa n 
H. stellari , jjocTnraeT MecTa nocToxHHoro nocejieHnx, npopbiBax CTeHxy tjiotxh xo3HHHa 
(Humes, 1980). Hapsmy c 3thm BCTpenaioTCx n oneHb cneunajiH3npoBaHHbie (JiopMbi, 
npejiCTaBjieHHbie ejiHHCTBeHHbiM ceMencTBOM Cucumaricolidae, cojiepxcamnM TOJibxo j^Ba 
BHjja o^hoto poj^a. 3th BecjiOHorne (pnc. 9, d) nepexojixT x CBoeo6pa3Hoii (JiopMe 
TxaHeBoro napa3HTH3Ma. Ohh xcnByT «b uejiOMe rojioTypHH b npaxTHnecxH 3aMXHyTbix 
M5irxHx uHCTax» (PbiOaxoB, flojiMaTOB, 1991, c. 44—45). CaMa uncTa HBjixeTCH pa3poc- 
mencx nojiOBoii TpyOouxoii rojioTypHH. Bex nojiocTb uhctm 3anojmeHa coe^HHHTejibHoii 
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PHC. 7. BapnaHTbl MHKpodHOTOnOB, 3aHHMaeMbIX BeCJIOHOrHMH B OpraHH3Me X03HHHa — MOpCKOrO 

e^xa. 

a — Calvocheres globulosus b rajuie BHyTpH nnibi MopCKoro e>Ka Calveria gracilis ; 6 — Pionodesmotes phormosomae b 
rajuie Ha BHyrpeHHeH noBepxHocTH ctchkh Tejia xo3«HHa — \mrKOTejioro MopCKoro eaca Phormosoma uranus (no: 

Hansen, 1902; /toreab, 1941). 

Fig. 7. Variants of microhabitats engaged by copepods in organism of sea urchin. 


TKaHbK), B XOTOpOH UBTOpaMH OTMeHeHbl KaK CaMKH H CaMUbI, TaK H MHlteBbie MeiHKH c 
AHuaMH Ha pa3HOH CTeneHH pa3BHTHa BnjiOTbflo HaynjinycoB. riojiOB03pejibie caMKH cnjibHO 
TpaHC(J)opMHpoBaHbi, cjia6o nojtBH^cHbiM odaeTC^ TOJibxo nepexiHHH ynacTOx Tejia. OflHaxo 
numeBapHTejibHaH CHCTeMa, npoTHB Bcex oxcHjtaHHH, npaxTHnecxH He no^BepraeTCfl 
pejtyxuHH h cxojtHa c TaxoBOH CBoGoflHOxcHBymnx xoneno#. 

3HanHTejibHO MeHee Hcnojib3yeMbiM MHxpoGnoTonoM oxa3biBaiOTC5i pa3JiHHHbie oxaejibi 
nnuteBapHTejibHOH CHCTeMbi. 3acejieHHio no^BepraiOTCfl b ochobhom oxaejibi, npuGunxceH- 
Hbie k BHeiuHen cpezie, Taxne xax nnmeBOfl (pnc. 9, e) h 3a,KH5ifl XHiuxa (pnc. 9, e), xota 
npe^CTaBHTejiH pojta Lecanurius OTMeneHbi bo Bcex oxaejiax XHiueHHHxa. 

Cpe^H oGojiohhhkob (Tunicata) b xanecTBe xo3aeB CHMGnoTHHecxHx xonenojt b 
noflaBjunomeM GojibinHHCTBe cjiynaeB BbicTynaiOT acuH^HH (Ascidiacea). 3to, noxcajiyn, 
caMaa HHTeHCHBHO Hcnojib3yeMa^ BecjioHorHMH rpynna cpejtn flpyrwx GeHTOCHbix 6ecno3- 
BOHOHHbix. 3apaxceHHK) noABepraiOTC^ xax oflHHOHHbie, Tax h xojiOHHajibHbie (fiopMbi, hto, 
BepOflTHO, oGyCJTOBJieHO aXTHBHO (}3HJlbTpyK)UtHM o6pa30M XCH3HH B3pOCJlbIX aCUH^HH. 
BecnoHorne 3aHHMaiOT npaxTHnecxH Bee cymecTByiomHe BapnaHTbi MecTOoGnTaHHH, 
npe^ocTaBjifleMbie hm xo35ieBaMH (Illg, 1958; Illg, Ooishi, 1977). 



Phc. 8. BapuaHTbi MHKpoGnoTonoB, 3aHHMaeMbix BecjioHorHMH b opraHH3Me xo3HHHa — o(J)nypbi. 

a — ancK xo3HHHa — o(J)Hypbi, caeBa — aop3aabHaa noBepxHocTb, cnpaBa — noaocTb Teaa; 6 — Cancerilla ampla\ 
e — Astrochordeuma appendiculosum ; ^ — Paporphiopsyllus ligatus; d — Ophioica tenuibrachia ; e — Codoba discoveryi\ 
otc — Ophioica tenuibrachia c rnnepnapa3HTHHecKOH Eunicidae (oTMeneHa CTpeaKon) b BbiBoaKOBon KaMepe (no: 
/toreab, 1941; Heegard, 1951; Humes, Hender, 1972). 

Fig. 8. Variants of microhabitats engaged by copepods in organism of ophiuroid hosts. 


417 





Phc. 9. BapwaHTbi MHKpobHOTonoB, 3aHHMaeMbix BecjioHorHMH b opraHH3Me X03HHHa — rojioTypHH. 

a — cxeMa cTpoeHHfi rojioTypHH; 6 — Nanaspis spp.; g — Scambicornus spp.; e — Chauliolobion sp.; d — Cucumaricola 
curvatus ; e — Synapricola teres\ dk — Lecanurius sp. (no pa3HbiM aBTopaM). 

Fig. 9. Variants of microhabitats engaged by copepods in organism of holothurian hosts. 

Cpe^H BecjiOHornx, accouHwpoBaHHbix c acumtHAMH, cnx nop He Obuin HairiteHbi 
3KTonapa3HTHHecKne cfiopMbi. BepoflTHO, b 3tom cjiynae 6apbepHyio pojib nrpaeT xoporno 
pa3BHTaa njiOTHaa TyHHKa, nojiHOCTbio nepexpbiBaiouta^ .ztocTyn BecjiOHornM k matkhm 
TK aH^M acun^HH. O^HaKo Hejib35i He OTMeTHTb, hto npeacTaBHTejin flpyrnx rpynn 6ecno3- 
BOHOHHbix, OTHOCHMbie k KaTeropHH oOpacTaTenen, Bee xce aKTHBHo ncnojib3yK)T noBepx- 
HocTb TyHHKH b KanecTBe cy6cTpaTa ana npnKpenjieHHfl. 

TeM He MeHee cpe,itH Koneno.it cymecTByeT HecKOJibKO bh^ob, nepeme^uinx k o6nTaHHK) 
b Tojmte caMOH TyHHKH (pnc. 10, d ), HanpnMep Scolecimorpha joubeni, napa3HTHpyioiita5i 
B KpOBeHOCHbIX COCyitaX TyHHKH. O^HaKO Bee OHH J10KaJlH30BaHbI B CaMbIX BHyTpeHHHX, 
norpaHHHHbIX, CJlOflX TyHHKH, npHMblKaiOLItHX K MflTKHM TKaHflM X03^HHa. no,ao6Haa 
jiOKanH3auna Morna btophhho B03HHKHyTb b pe3yjibTaTe MHrpauHH BecjiOHornx, hcxo^ho 
npoHHKuiHx b xo3«HHa nepe3 bbo^hoh chcJdoh. TaKHM o0pa3OM, Mbi onpe^ejifleM H 

e^HHCTBeHHbie UIHpOKO OTKpbITbie «BOpOTa» HHBa3HH y aCUHflHH - HX CH^OHaJIbHbie 

OTBepCTH^. 

3acejieHHe MHKpoOnoTonoB Tena acun^HH, no Been BepoaTHOCTH, ocyntecTBjifljiocb 
HeojtHOKpaTHo h He3aBHCHMo npejtCTaBHTeji^MH pa3JiHHHbix rpynn Koneno.it. A b hckoto- 
pbix cjiynaax HMeeT MecTO h kosbojhouh^, HanpaBjieHHaa Ha ymyOjieHHe B3aHMOOTHome- 
hhh b KOHKpeTHbix napax BHjtOB Koneno.it h acitnjtHH. JXna o^hhohhwx h KOJiOHHajibHbix 
$opM xapaKTepHbi cne^yioutHe MecTOoOnTaHHfl, ncnojib3yeMbie BecjioHorHMH. 

riepBbiM, no-BH^HMOMy, 3acejmeTca HanOonee jtocTynHbin MHKpoOnoTon — OpaHXH- 
ajibHbin MeuiOK (branchial basket = branchial cavity = pharynx) acun^HH (pnc. 10, 6 , 

6, Z). OOHTaHHe B XOpOUIO 3aUtHUteHHOH OT BHeUIHHX B03^eHCTBHH nOJIOCTH C nOCTOflH- 
HbiM npHTOKOM CBexten bo^w, oOecnenHBaioiitHM xopouiyio aspaunio h nocTynneHHe 
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Phc. 10. PacnpeaejieHHe pa3JiHMHbix bhjxob napa3HTHHecKHX Konenoa no MHKpo6noTonaM Tejia acun- 

mw — xo3HHHa (Microcosmus sabatieri). 

a — cxeMaTHHecKoe M3o6paxceHwe aciiH^Hn; 6 — Doropygus pulex; e — Lichomolgus sp.; ^ — Notodelphys acanthomela; 
d — Ascidicola rosea; e — Ophioseides joubeni (no: Monniot, 1961, c H3MeHeHHHMH). 

Fig. 10. Variants of microhabitats engaged by copepods in organism of solitary ascidian host Microcosmus 

sabatieri. 

nHUJH, B03M0XCH0CTb npaKTHHeCKH 6ecnpenflTCTBeHHO BblBOflHTb BO BHeiUHIOK) cpejty 
jihhhhok, no-BH^HMOMy, h onpejtejiHJin npHBjieKaTejibHOCTb 3Toro MHKpo6noTona jyix 
BecjiOHornx. 

B jtajibHeniueM nponcxojtHT npoHHKHOBeHne chm6hohtob (napa3HTOB) b rjiy6b opra- 
HH3Ma xo35iHHa, b opraHbi, HMeiomne npxMyio cBX3b c OpaHxnajibHbiM mcuikom. TaKHMH 
opraHaMH, b nepByio onepejjb, hbjihiotch nojiocTH KHineHHHKa h neneHOHHoro BbipocTa, 
rjte ji0KajiH30BaH0 nojtaBjixiomee 6ojibuiHHCTBO npejtcTaBHTejien nojtceM. Enteropsinae 
(Bee bh^w pojta Enteropsis). B stom cjiynae BbiBOjt jihhhhok bo bhcuihiok) cpejty conpxxceH 
c onpejtejieHHbiMH TpyjtHOCTXMH. 06biHHO xnueBbie mchikh Ha onpejtejieHHOH CTajtHH 
3pejiocTH o6HapyxcHBaK)TC5i b 6paHxnajibHOH nojiocTH acuHjtHH, npaBjta, noxa He oneHb 
xcho, KaKHM nyreM ohh Tyjta nonajtaioT. 

Peace HaOjnojtaeTcx nepexojt k napa3HTHpoBaHHio b pa3JiHHHbix OTjtejiax KpoBeHOCHOH 
CHCTeMbl. TaK, JtBa BHJja HOTOJteJIbCfWHJt o6HTaiOT B JiaKyHaX KpOBCHOCHOH CHCTeMbI 

(pnc. 10, d); Scolecodes huntsmai — b cyOsHjtocTHJixpHOM KpoBeHOCHOM cocyjte, h, KaK 
yxce OTMenajiocb Bbiine, Scolecimorpha joubeni nocejiaeTcx b KpoBeHOCHbix cocyjtax 
TyHHKH (Dudley, Illg, 1991). 

Ilo KpaHHen Mepe ooth bhjx (h3 MOHOTHnnuecKoro ceMencTBa Intramolgidae) nepexo- 
JtHT K napa3HTHpOBaHHK) B nOJIOCTH, OrpaHHHeHHOH TyHHKOH H CTeHKOH Tejia X035IHHa — 
ojtHHOHHOH acuHjtHH. B stom cjiynae Mbi cTajiKHBaeMca, no-BHjtHMOMy, c HanOojiee 
cneuHajiH3HpoBaHHbiM BapnaHTOM napa3HTO-xo3XHHHbix OTHOineHHH, nocKOJibKy HHTpa- 
MOJibryc He npocTO ncnojib3yeT CBoero xo3XHHa KaK hctohhhk nnmn h cpejty oOnTaHHx 
(hto xapaKTepHO juix jtpyrnx bhjjob xonenojt, accouHHpoBaHHbix c acunjtHXMH), ho, 
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aKTHBHO B 03 £eHCTBy 5 I Ha (^)H3HOJIOrHK) H H3MCH5I5I XapaKTep )KH3HejieflTejIbHOCTH CBOerO 
xo35iHHa (no mohm npejmojioxceHHflM), ncnojib3yeT ero xax BbiBOjiKOByio xaMepy n 3anac 
nnmn JtJifl cbohx pa3BHBaiomHXCJi jihhhhok. 

Y KOjiOHnajibHbix acun^HH k yxce onncaHHbiM MHKpo6HOTonaM jio6aBji5iK)TC5i 3ajme- 
OpioiuHafl nacTb 300hjiob (postabdomen), o6maa KjioaxajibHafl nonocTb kojiohhh, 
nepn6paHxnajibHa5i, nepHBHcnepajibHafl, snnKapjiHajibHafl nonocTb n MaTpnxc kojio¬ 
hhh, KOTopbin Han6ojiee njioTHO 3acejieH BecjiOHornMH (lllg, Ooishi, 1977; Dudley, 
IHg, 1991). 

Kax bhjiho jtaxce H3 3Toro nepenHfl, kojihhcctbo BapnaHTOB MecTOo6nTaHHH, npejto- 
CTaBjiaeMbix KOJiOHnajibHbiMH acuH^H^MH BecjiOHorHM, ropa3jto 6ojibme, Hexcejin npejtCTaB- 
JiaeMOe OJtHHOHHbIMH aCLJHJIHJlMH. 

Ojmaxo b o6ohx cjiynaax mm CTajiKHBaeMCii c TeM, hto nojtaBjiiiiomee 6ojibmnHCTBO 
3THX MHKpo6nOTOnOB (3a HCKJHOHeHHeM MaTpHKCa KOJIOHHajIbHbIX ^30pM) 5IBJI5ieTC5I no- 
JIOCT5IMH Toro HJIH HHOTO reHe3HCa. BepOflTHO, B03M0)KH0CTb OTHOCHTejIbHO npOCTO 
BbiBOjtHTb jihhhhok bo BHeuiHioK) cpejiy no CHCTeMe CB5i3aHHbix Mexjiy co6oh nojiocTen H 
onpejiejiaeT npHyponeHHOCTb Konenojt k nocjiejtHHM. HcKJHOHeHne cocTaBJiflioT TOJibKO 
cfiopMbi, nojio6Hbie HHTpaMOJibrycy, HbH jihhhhkh nojiHOCTbio yTHJiH3HpyiOT Mflncne TxaHH 
X035IHHa H BbIXOJHIT BO BHeUIHIOK) Cpejjy, npOpbIBafl CHJIbHO OCJia6jieHHyiO TyHHKy. 

MopcjxxnorHHecKHe npeo6pa30BaHH5i y Konenojt, accouHHpOBaHHbix c acunjiHflMH, 
HMeiOT MeCTO BCerjia. npH HajIHHHH o6mHX TeHJjeHIJHH, TaKHX KaK 3HaHHTejIbHa5I pejiyKUH5I 
KOHenHOCTen h yTpaTa b toh hjih hhoh CTeneHH BHeiimeH cerMeHTaunn, moxcho BbmejiHTb 
2 ocHOBHbix Tuna Mop^ojiornHecKHX ajtanTauHH. 

BecjiOHorne, jiOKajiH3yiomHecfl b jtocTaTOHHO 6ojibuiHX nojiocT5ix (HanpHMep, 6paH- 
xnajibHon), npnoGpeTaiOT B3jtyTyio, npnOjiHxcaiomyiocfl k mapoBHjiHOH cJiopMy Tejia 
(pnc. 10, e). Te xce, kto oOnTaeT b TpyOxoBHjtHbix opraHax (khuichhuk, jiaxyHbi KpOBe- 
hochoh CHCTeMbi), xapaKTepH3yiOTC5i ryceHHueBHjmoH (eruciform) (jiopMOH Tejia, xax 
HanOojiee npncnocoOjieHHOH jyifl cymecTBOBaHHfl b Taxnx ycjiOBHHX (pnc. 10, d , e). 

AcunjtHH 5 Ibji5ik)tch OHeHb HHTepecHoii h BaxcHOH rpynnon xo35ieB jyifl BecjiOHornx h 
b tom njiaHe, hto 3jtecb peajiH3yioTC5i npaxTHnecKH Bee B03M0>KHbie BapnaHTbi B3anMO- 
OTHomeHHH b CHCTeMe napa3 HT—xo35ihh. Ojmaxo 3 thm npoOjieMaM JXO CHX nop He 
yaejnuiocb jtojDKHoro BHHMaHHA b cnjiy cjioxcHOCTen b onpejjejieHHH HCTHHHoro xapaxTepa 
B3aHMOOTHOHieHHH CHMOnOHTa H X035IHHa. 


3AKJIIOHEHHE 

CyMMnpyji npnBejjeHHbiH Bbime o63op MecTOoOnTaHHH, moxcho BbmejiHTb 5 ocHOBHbix 
THnOB MHKpo6HOTOnOB, oOTejIHHfllOmHX pa3JIHHHbie OpraHbl H HaCTH Tejia OpraHH3Ma 
xo35iHHa: noBepxHOCTb Tejia, y3xne TpyOnaTbie nojiocTH, KpynHbie nojiocTH, coejiHHeHHbie 
c BHemHen cpejion, nojiocTH (b tom nncjie h Tejia), OTHOCHTejIbHO OTrpaHnneHHbie ot 
BHemHen cpejibi, h ojiHOBpeMeHHoe cymecTBOBaHne napa3HTa h BHyTpn opraHH3Ma 
xo35iHHa, h bo BHeuiHen cpejie (Me3onapa3HTbi) (Ta6ji. 1, 2). HexoTopbie H3 sthx MHxpo- 
OnoTonoB 0CTai0TC5i He3acejieHHbiMH b pa3Hbix rpynnax xo35ieB b cnjiy pa3Hbix npHHHH 
(Ta6ji. 1). B xanecTBe npnMepa moxcho npnBecTH MiiiaHOK, y KOTopbix, xax yxce OTMenajiocb 
paHee, jxo chx nop He oOHapyxceHbi 3Hjjonapa3HTHHecxHe BecjiOHorne. BnojiHe Bepo^THO, 
hto OapbepoM jui5i 3acejieHH^ Bcex MHxpoOnoTonoB, xpoMe noBepxHOCTH Tejia MuiaHOK, 
MOxceT cjiyxcHTb Majibin pa3Mep 300hjiob b cpaBHeHHH c pa3MepoM xonenoji. 

1. noBepxHOCTb Tejia Ochtochmx 6ecno3BOHOHHbix, ecjin paccMaTpnBaTb ee b xanecTBe 
MHKpoOnoTona, xapaKTepn3yeTC5i TeM, hto ycjiOBHH cymecTBOBaHna b hcm no mhothm 
napaMeTpaM OTjinnaiOTCfl ot cymecTBOBaHH^ bo BHemHen cpejie Ha jiio6om jipyroM 
cyOcTpaTe. OnpejiejifliomyK) pojib jyia xoneno jx b 3tom cjiynae, no-BHjiHMOMy, nrpaeT 
TpocfmnecKafl 3aBHCHMOCTb. CymecTByeT HecKOJibKO HanpaBjieHHH b pa3BHTHH ajianTaunn, 
xapaKTepHbix b toh hjih hhoh CTeneHH juih Bcex BOjiHbix 3KTonapa3HTHHecKnx paxooO- 
pa3Hbix h HMeiomnx ojiHy cf)yHKUHOHajibHyio 3ajiany — noMOHb 3KTOCHM6HOHTy (3KTona- 
pa3HTy) yaepxtaTbCfl Ha noBepxHOCTH Tejia xo35iHHa. Bo-nepBbix, nojiynaiOT 3HanHTejibHoe 
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TABJIHUA 1 

BapnaHTbi MHxpobnoTonoB, npeuocTaBJiueMbix xo3ueBaMH-6ecno3BOHOHHbiMH xonenouaM 


Table 1. The variants of microhabitats presented by invertebrate-host 
to parasitic (associated) copepods 




TaxcoHOMHHecKaH npHHanjiexHocTb xo3HHHa 


MHKpo6HOTOnbI 

2 

•c 

o 

Plh 

Bryozoa 

Polychaeta 

Mollusca 

Crustacea 

Echinodermata 

Ascidiacea 

IloBepxHocTb Tejia 

+ 

+ 

+ 

+ 

+ 

+ 

? 

Y3KHe TpybnaTbie nojiocTH (xaHajibi 
KpOBeHOCHOH CHCTeMbi, KHLLieHHHK, 
xaHajibHa^i cncTeMa ry6ox) 

+ 

? 

+ 

+ 

? 

+ 

+ 

KpynHbie nojiocTH, coeunHeHHbie 
c BHeuiHen epeuon (MaurnnHau 
nojiocTb, xabepHau nojiocTb, 6paH- 
xnajibHbiH Mernox, MapcynnyM, 
6ypcajibHbie nojiocTH ) 

X 

X 

X 

+ 

+ 

+ 

+ 

rioJIOCTH, OTHOCHTeJIbHO OTrpaHnueH- 
Hbie ot BHeuiHen epejibi 

X 

? 

+ 

+ 

? 

+ 

? 

Me3onapa3HTbi 

X 

? 

+ 

+ 

+ 

? 

? 


npHMenaHHe. IJpxMou Kpecm — MHKpobHOTon 3aHm; kocou Kpecm — b naHHoit rpynne xo3fleB MHKpo6HOTon 
oTcyTCTByeT hjth He MoxceT 6biTb peajiH30BaH; 3naK eonpoca — MHKpo6noTon HMeeTcn ho He 3aHHT. 

Indication. + — microhabitat is engaged; x — at this host’s group the microhabitat is absent or cannot be 
realized; ? — micro habitat is present but free. 


pa3BHTHe MaKCHjuiyjibi h Maxcnjuinnettbi, npnodpeTaa bha Gojibmnx KpionbeB, KOTopbiMH 
pax njiOTHO 3aKperuifleTC5i Ha noBepxHocTH Tejia xo35iHHa h HMeeT B03M0>XH0CTb nepejjBH- 
raTbca no Hen, He onacaacb 6biTb cmbitbim. Bo-BTopbix, Tejio b toh hjih hhoh CTeneHH 
ynjiomaeTca b ztopco-BeHTpajibHOM HanpaBJieHHH. ripocoMa pacmnpfleTCfl h o6pa3yeT Tax 
Ha3biBaeMbin «tojiobhoh ujht» (cephalic shield), no3BOJi5nomnH CHM6noHTy njiOTHO npn- 
xcHMaTbca k noBepxHocTH Tejia xo35iHHa h b 3HaHHTejibHOH CTeneHH H36eraTb cMbiBa c 
xo35iHHa tokom Bo^bi (Ta6ji. 2). B OTAejibHbix cjiynaflx 3XTonapa3HTbi CTHMyjinpyiOT 
o6pa30BaHne rajuiOB b noKpoBHbix TxaHax xo3HHHa, hto Taxxce odecneunBaeT nocTOAHHoe 
cymecTBOBaHHe Ha xo3flHHe 6e3 yrpo3bi noTepn nocjieflHero. OjiHaxo sto ABJieHne He 
nojiyHHjio iiinpoKoro pacnpocTpaHeHHfl h OTMeneHO TOJibxo jyia HexoTopbix rpynn paxo- 
o6pa3HbIX H HTJIOXOXCHX X035ieB. 

2. Y3xne Tpy6naTbie nojiocTH opraHH3Ma xo35iHHa — HeBaxtHO, flBjraiOTCfl jih ohh 
nacTbio BHeuiHen cpejibi, xax b xaHajibHon CHCTeMe ry6ox, jih6o nacTbio BHyTpeHHen cpejjbi 
opraHH3Ma, xax xaHajibi xpoBeHOCHon CHCTeMbi, hjih 3to y3xne ynacTxn nnmeBapnTejib- 
Horo TpaxTa — Bcema xcecTxo jiHMHTHpyioT pa3Mepbi h cJiopMy nocejunomnxcfl b hhx 
chm6hohtob. nocjie^HHe xapaxTepH3yiOTCH cnjibHbiM H3MeHeHHeM CTpoeHna: pejtyunpy- 
lOTCfl xoHeHHOCTH (nacTO oneHb 3HaHHTejibHo), yTpaHHBaeTca b toh hjih hhoh CTeneHH 
cerMeHTauHfl, Tejio npno6peTaeT BbiTflHyTyio, ryceHHueBH^Hyio cjDopMy (Ta6ji. 2). 3to 
e^HHCTBeHHbiH THn MHxpo6noTona, 3aHHMaeMbiii xax 3XTonapa3HTaMH (b cjiynae c 
Spongicola uncifer H3 xaHajibHOH CHCTeMbi ry6ox), Tax h 3Hjionapa3HTaMH bo Bcex npounx 
cjiynaax. 

3. KpynHbie nojiocTH, coe^HHeHHbie c BHeuiHen cpejtoii. K 3TOMy rany Mnxpo6noTonoB 
OTHOC5ITC5I 06pa30BaHH5I pa3JIHHHOTO TeHe3HCa, Taxne xax MaHTHHHaa nOJIOCTb MOJIJHOCXOB, 
xcaGepHaa nojiocTb h MapcynnyM paxoo6pa3Hbix, 6ypcajibHbie nojiocTH ocfinyp h 6paHxn- 
anbHbiH Mernox acuH^HH. Bee ohh xapaxTepn3yiOTC5i OTHOCHTejibHOH OTrpaHHneHHOCTbio 
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TABJ1HUA 2 

HanpaBJieHHfl 3B0JII0UHH MOp(j)OTHnOB napa3HTHHeCKHX BeCJIOHOrHX B 3aBHCHMOCTH OT MHKpo6HOTOna, B KOTOpOM o6HTaiOT napa3HTbI 

Table 2. Trends of evolution of morphotypes parasitic copepods in depending on locality on/in the organism of host 


fpynnbi xo3aeB 




Y3KHe Tpy6naTbie 
nojiocTH (xaHajibi 
KpOBeHOCHOH CHCTCMbl, 
KHUieHHHK, KaHaJIbHaB 
cncTeMa ry6oK) 










KpyriHbie nojiocTH, 
coeAHHeHHbie c BHeniHeH 

cpetfOH (MaHTHHHan 

nojiocTb, )Ka6epHaa X X 

nojiocTb, SpanxnajibHbiH 
MeiuoK, MapcynnyM, 

6ypcajibHbie nojiocTH) 


riOJIOCTH, OTHOCHTejlbHO 
OTrpaHHHeHHbie ot 
BHeniHeH cpe^bi 


X 


X 


Me3onapa3HTbi 


X 





ot BHeuiHen cpe^bi h AOCTaTOHHO 6ojibiiiHM (no cpaBHeHHK) c pa3MepaMH xonenoA) 
o6i>eMOM. B TaKHx nonocTnx napa3HTbi b AOCTaTOHHOH CTeneHH 3amnmeHbi ot (J>axTopoB 
BHeuiHen cpeAbi n hmciot nocTonHHbin hctohhhk nnmn jih6o b bhac sneMeHTOB Tena hjih 
BbwejieHHH xo3HHHa, jih6o nnmeBbix Hacmu, 3aHOCHMbix tokom boam. MopcJxxnorHHecxne 
H3MeHeHH5i y oOnTaTenen stoto MnxpoOnoTona AByHanpaBneHbi. Ohh npaxTHnecxn OTcyT- 
CTByiOT y noAaBnniomero 6ojibuiHHCTBa BecnoHornx, xcnBymnx b MaHTHHHOH nonocTH 
njiacTHHHaTOxca6epHbix MonniocxoB. C Apyron CTopoHbi, o6nTaTejiH >xa6epHon nonocTH n 
MapcynnyMa paxoo6pa3Hbix, 6ypcajibHbix nonocTen ocfwyp n 6paHxnajibHoro Memxa 
aCUH^HH XapaKTepH3yiOTC5I HanHHHeM CHnbHbIX BHAOH3MeHeHHH (|)OpMbI. 06bIHHO paKH B 
toh hjih hhoh CTeneHH yTpaHHBaiOT cerMeHTauHio, KOHenHOCTH pe^yunpyiOTCH. Teno, xax 
3to HMeeT MecTO y bhaob poAa Sphaeronella (Ta6ji. 2), B3AyBaeTcn. Taxxce xapaxTepHbi 
H3MeHeHH5i b xoAe xcH3HeHHoro UHKJia: HaOmoAaeTcn TeHAeHunn k coKpameHHio cbo6oa- 
HoxcHBymnx CTa^HH pa3BHTH5i (pa3BHTHe HaynjiHajibHbix CTa^HH npoTexaeT eme noA 
HHueBOH o6ojiohkoh). B 3tom cnynae BbinynnniOTCfl y>xe He Haynnnycbi, a xonenoAHTHbie 
CTa^nn, cpa3y nepexoAnmne k aKTHBHOMy nenarnnecxoMy cymecTBOBaHHio. 

4. BHyTpeHHne nonocTH opraHH3Ma xo35iHHa. 3 tot Tnn MHKpo6noTonoB y pa3Hbix 
rpynn xo3neB pa3BHT b pa3nnHHOH CTeneHH. K HeMy Mbi othochm uenoM nonnxeT, 
jiaxyHapHyio CHCTeMy mojuhockob, Mnxcouenb paxoo6pa3Hbix, coOctbchho nonocTb Tena 
(uenoM) HrnoKOxcHx h nonocTb Tena acuHAnn (Ta6n. 2). HaGmo^aiOTcn ABa ocHOBHbix 
HanpaBneHHn MopcJjonornHecxnx H3MeHeHHH BecnoHornx npn cymecTBOBaHnn b stom 
MHK po6noTone. B nepBOM cnynae napa3HTbi He H3MeH5HOTC5i h coxpaHniOT hcxoahwh nnaH 
CTpoeHnn, noAoOHO npeAXOBbiM CBo6oAHOx<HBymHM c{)opMaM. Bo btopom — napa3HTbi 
no^BepraiOTCfl cnnbHbiM TpaHCcJjopMaunoHHbiM H3MeHeHnnM h noxann3yiOTC5i nn6o Heno- 
cpeACTBeHHO b nonocTHon xchakocth, nn6o oxpy>KeHbi uhctoh. 

5. nocne^HHH Tnn MHKpo6noTonoB HBnneTcn caMbiM cneunc})HHecxHM. O^HOBpeMeHHoe 
cymecTBOBaHne b ab yx cpenax — BHeuiHen cpene (cpene BToporo nopnAxa) h BHyTpeHHen 
cpe^e (cpeAe nepBoro nopaaKa) BeneT k nonHon yTpaTe hcxoahoh opraHH3aunH cbohct- 
BeHHOH npe^KOBbiM c{)opMaM (Ta6n. 2). Teno napa3HTOB (MapneHXOB, 2001) Mopc})onorH- 
necKH h ^yHKUHOHanbHO noApa3AenjieTCJi Ha jxbsl SBomounoHHO hobwx o6pa30BaHHH — 
SKTOCOMy H SHAOCOMy. 

FloABOAfl htoth npoBeAeHHoro aHanH3a, otmcthm BbiHBneHHbie 3aKOHOMepHOCTH CTa- 
HOBneHHn H SBOniOUHH napa3HT0-X03HHHHbIX OTHOIlieHHH Mexc^y MOpCKHMH 6eCn03B0H0H- 
HblMH H aCCOUHHpOBaHHbIMH C HHMH BecnOHOTHMH. 

Tax, npn CTaHOBneHHH 3KTonapa3HTH3Ma BecnoHorne npnoOpeTaiOT pnA xapaxTepHbix 
Mop(J>onorHHecKHX H3MeHeHHH. Bo-nepBbix, Teno xonenoA oOmhho npeTepneBaeT Aopco- 
BeHTpanbHoe ynnomeHne h pacuinpeHne npocoMbi. 06pa3yeTcn Tax Ha3biBaeMbin «ronoB- 
hoh ujht» (cephalic shield), no3BonniomHH CHMOnoHTy nnoTHO npnacnMaTbcn x noBepx- 
hocth Tena xo3nnHa h H36eraTb CMbiBa c nocneAHero toxom BOAbi (Ta6n. 2). Bo-BTopbix, 
nonynaiOT 3HannTenbHoe pa3BHTne OTAenbHbie napbi xoHenHOCTen uecjjanocoMbi, no3Bonn- 
lomne paxy AononHHTenbHO 3axpennnTbcn Ha noBepxHOCTH Tena xo3nnHa. 06biHHO sto 
Maxcnnnynbi h MaxcnnnnneAbi, xoTopbie npnoOpeTaiOT bha Oonbiunx xpionbeB. 

IlepexoA x 3HAonapa3HTH3My y BecnoHornx ocymecTBnneTcn AByMn nyTAMH. B nepBOM 
cnynae napa3HTbi npoHnxaiOT BHyTpb Tena xo3nnHa nepe3 ecTecTBeHHbie OTBepcTnn, 
BeAymne b pa3nHHHoro poAa nonocTH. 06biHHO 3th nonocTH CBn3aHbi c pa3MHOxceHneM, 
xax HanpnMep OypcanbHbie nonocTH ocjwyp, MapcynnyMbi paxoo6pa3Hbix, OpaHxnanbHbie 
nonocTH acuHAHH. llpn stom nonHOCTbio OnoxnpyeTcn c})opMHpoBaHHe nonoBbix npoAyx- 
tob xo3neB, t. e. HMeeT MecTO nBneHne napa3HTapHOH xacTpaunn (Tax, HanpnMep, npn 
3apaxceHHH npeACTaBHTennMH ceM. Nicothoidae). 

IlepopanbHoe 3apaxceHne OeHTOCHbix 6ecno3BOHOHHbix, paBHO xax h xnmeHHbin 
napa3HTH3M, He nonynnnH mnpoxoro pacnpocTpaHeHnn cpeAH BecnoHornx (3a ncxmone- 
HneM npeACTaBHTenen ceM. Ascidicolidae). B Tex >xe cnynanx, xorAa oho HMeeT MecTO, to 
He conpoBoxcAaeTcn 3Ha4HTenbHbiMH H3MeHeHnnMH cj3H3nonorHH napa3HTOB, a BbipaxceHO 
Tonbxo b TpaHCcJiopMauHH c})opMbi Tena nocneAHnx (Ta6n. 2). IlnTaHne b stom cnynae 
nponcxoAHT 3a cneT nornomeHnn napa3HTOM oObiHHbiM nyTeM nacTH nnmn xo3nnHa n/nnn 
ero cnn3eBoro uiHypa. 
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B ApyroM cjiynae CTaHOBjieHHe 3H,aonapa3HTH3Ma nponcxo^HT HenocpeACTBeHHO nyTeM 
npo6o,aeHHa noKpoBOB xo3^HHa. flan b Henman sbojuouh^ B 3aHMOOTHomeHHH mokct npo- 
TeKaTb no xtByM HanpaBjieHHflM. J1h6o nponcxonnT pa3ne.neHHe Tena napa3HTa Ha skto- h 
SHAOCOMy, HTO npHBOAHT K B03HHKH0BCHHK) Me30napa3HT0B, JIH60 nOJIHOe npOHHKHOBCHHe 
napa3HTa BHyTpb opraHH3Ma xo3AHHa npnBonnT k CTaHOBjieHHK) HacToamero 3H,aonapa3H- 
TH3Ma, Kax HanpnMep y npencTaBHTejien ceMencTBa Xenocoelomidae (TaSji. 2). 

TxaHeBOH napa3HTH3M b hhctom Bnne cpenn BecnoHorax Hen3BecTeH. 

MaxcHMajibHoe nocTH)KeHHe Konenon b stom HanpaBjieHnn orpaHHHHBaeTca 3aflKopn- 
BaHHeM B TKaHflX X03HHHa, KaK TO MbI BHAHM y MeJlHHHaxepH^ H XepnHJUlo6HH,a. E^hhct- 
BeHHbin onncaHHbin cjiynan c npencTaBHTejuiMH ceM. Cucumaricolidae, KOTopbin mo)kho 
OTH ecm k hcthhho TKaHeBOMy napa3HTH3My, Ha moh B3rjnm, Tpe6yeT noATBep^eHH^. 
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SOME PECULIARITIES OF RELATIONSHIPS BETWEEN PARASITIC COPEPODS 
AND THEIR INVERTEBRATE HOSTS 

A. V. Marchenkov 
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SUMMARY 

According to the rule of academican E. N. Pavlovskiy, any organism of host is an environment 
of inhabit for a parasite (Pavlovskiy, 1934). It was analysed, which «ecological niche» or microbiotop 
(= microhabitat) is occupied by this or that species of symbiotic (parasitic) copepods in organisms 
of different groups invertebrate-hosts. 

The assumption lying in a basis of the given analysis means that each group of hosts may give 
to cohabitants only certain variants of microbiotopes independently on the general morphological 
structure and life mode of hosts. 

Five types of microbiotops offered by various groups of hosts for symbiotic copepods are 
designated (Ta6ji. 2). 

1. The body surface of benthic invertebrates as a microbiotope is characterized by conditions 
being little different (concerning any kind of physical and chemical influences on copepods) from 
those in external environment on any other substrate. Apparently a trophical dependence plays a 
determining role in this case. There are certain directions in a development of adaptations, which 
are characteristic in some extent for all water ectoparasitic crustaceans and have one functional 
task — to help to an ectoparasite to keep itself on a surface of host body. In the first, the maxillules 
and maxillipeds significantly are developed, they get a form of large claws, with which the dopepods 
are strongly attached on a surface of host body and have an apportunity to move on it without a 
danger to be washed off. In the second, the form of the body undergoes a dorso-ventral expression 
and expansion of prosome, forms a cephalic shield allowing to the symbiont to press itself tightly 
to the host body surface and to avoid the loss of host (tab. 2). In occasions, some ectoparasites 
stimulate the formation of galls in skin tissues of the host, that also provides the parasite with constant 
conditions, without any threat to lose the host. However, this phenomenon has not a wide distribution 
and is observed in some groups of crustacean and echinoderm hosts. 

2. The narrow tubular cavities in the organism of host either they are a part of external environment 
(as in channel system of spongia) or a part of internal environment of organism (as channels of 
blood system or thin parts of a digestive system) have always rigidly limited sizes and form. 
Characteristics of all parasites occupying this microbiotopes are the strong transformations. They are 
expressed by the reduction of legs or any other appendages (frequently in a significant degree), loss 
of segmentation to some extent and in eruciform (or vermiform) form of a body (tab. 2). This 
microbiotope is occupied by an ectoparasite in one case only (Spongicola uncifer from channel system 
of spongia) and by endoparasites in all other cases. 

3. Large cavities connected with external environment. The formations of various genesis, such 
as mantle cavity of molluscs, gill cavity and marsupium of crustaceans, bursal cavity of ophiuroids 
and branchial cavity of ascidians, concern this type of microbiotopes. All of them are characterized 
by the relative difference from the external environment and rather large volume (in comparison to 
sizes of copepods), that provides the parasites with a sufficient protection from factors of the external 
environment and constant source of food such as elements of host body or food’s particles brought 
by the water flow. Morphological changes in inhabitants of the microbiotope have two directions. 
They practically are absent in the overwhelming majority copepods, living in the mantle of cavity 
of the lamellibranches. On the other hand, the inhabitants of gill cavity and marsupium of crustaceans, 
bursal cavities of ophiuroids and branchial cavity of ascidians are characterized by the presence 
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of strong transformations. Usually there are expressed in a loss of segmentation to some extent, 
reduction of appendages and swelling of body, as in species of the genus Sphaeronella (tab. 2). 
Changes are also observed in the life cycle: the tendency to reduce stages of development 
(development of nauplii stage, which takes place under the ovarial cover). In this case the copepodid 
stages hatch from the ova. 

4. The internal cavity of organism of host. This type of microbiotopes in different groups of the 
hosts is represented in a various degree. We recognise it in a coelome of polychaetes, lacunar system 
of molluscs, mixocoel of crustaceans, coelome of echinoderms and cavity of body in ascidians. Two 
basic evolutionary directions are observed in copepods occupying this microbiotope. In the first case, 
the parasite is not exposed to transformations and keeps the initial plan of structure as in ancestral 
free-living forms. In the second case the parasites are exposed to strong transformations, they either 
live directly in cavity’s liquid, or are surrounded by a cyst (as in Cucumaricolidae). 

5. Microbiotope of the last type is most specific. The simultaneous existence in two environ¬ 
ments — external environment (environment of the second order) and internal environment 
(environment of the first order) leads to the complete loss of ancestral type in a structure and level 
of organisation. At the same time both morphological and functional division of the parasite body 
into two parts produces a new formation — the ectosome and endosome. In this case we deals with 
the phenomenon of mesoparasitism. 
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